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The response to Management Ser
vices, just launched by the AICPA
in March of this year, has by and
large been excellent. The number of
initial subscription orders was far
higher than had been anticipated,
and, even though there will be some
attrition because the magazine was
originally offered on a trial basis
with the reader permitted
cancel
if disappointed in the first issue, a
substantial majority of the readers
seem reasonably well satisfied.
Some indications of reader reac
tions appear
the Letters that fol
low this. The comments carry no
names because they are drawn from
reactions solicited each month from
a random sample
400 readers
taken from the magazine’s circula
tion. Readers are not asked to give
their names evaluating articles.
We are happy
say that every
article received considerably more

favorable than unfavorable com
ments; some articles were rated "too
elementary” by a few, and the same
articles “
sophisticated” by a few
others. That very conflict opinion
illustrates one the major problems
facing any magazine: finding the
editorial
which most articles
are of interest and value to the ma
jority readers and which almost
readers find much of the material
useful, even though there are indi
vidual articles they do not like.
In order
attack this problem
most effectively, it would be of tre
mendous help
the editors if sub
scribers would let us know after
each issue what they like about it,
and what they dislike. We shall con
tinue to send out questionnaires on
each issue to a few hundred readers,
and the response should give us a
good indication of how well we are
doing. But unsolicited comments
are extremely valuable guides as
well—and the larger our sample, the
more closely we can fit our selec
tion of articles to the needs and in
terests of readers.
By the same token, in addition to
reader reactions to the articles we
do present, we are always interested
reader suggestions as to types
articles they would like to see in the
magazine. We cannot, obviously,
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promise that we can meet all these
requests. The subject suggested may
be clearly outside the magazine’s
scope, may be of interest
one
reader, but of very dubious use
any one of thousands of others. For
this reason, we rely on the opinions
of our board
consulting editors,
all of whom are active or knowl
edgeable in the management ser
vices area.
On the other hand, we are always
aware that a magazine which exists
an ivory tower remote from the
interests and activities
readers
is not going to be very helpful, very
interesting, or, in the last analysis,
very healthy.
Finally, may we use these col
umns to express our thanks to the
many anonymous readers who have,
through the medium of question
naires, given us the benefit
their
thinking, and so helped us
our
editorial planning.
The Editors

This is exactly what I have been
looking for, for a long time. Con
gratulations!

Re: “What people are writing
about”—My own consensus
opin
ion dictates that this particular sec
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tion could be reduced somewhat
and the additional space devoted to
People, Events, Techniques. Gener
ally speaking, most of the articles
have a sparkling, fresh delivery not
usually found in articles such as
these. However, although extremely
interesting and informative, the ar
ticles may seem a trifle too lengthy.
How would you qualify an “average
reader”?
Prefer The Journal of Account
format having authors’ infor
mation next to article written, espe
cially when magazine is copied
torn down for research files.
ancy

A journal should draw the reader
more deeply into areas with which
he is already familiar. It, in my
opinion, should not try to teach him.
Generally—very good impression.
Contents — well-selected and pre
sented. Need—yes, even a crowded
schedule could give way to some
time for this source. Caution—take
care that articles presented do not
unintentionally become a “show
place” of talent “available” through
identified CPA firms.

In general, I am extremely
pleased with magazine. It can be a

Published by eGrove, 1964

valuable aid to practitioners who
wish to improve their knowledge
and skills in the fields where busi
ness can best use them. I don’t
think you will be able to please
everyone because of the newness of
the field and the wide range of
knowledge presently held by practi
tioners all the way from complete
ignorance of the subject to a high
degree of sophistication. I myself
am very interested in operations re
search and the relation of ADP to
auditing and systems. Keep up the
good work.
Re: “Decision Making” — Good
subject, but in an attempt to gen
eralize and avoid being technical,
value of writing is lost.

Re: “Framework for Analysis”—I
do have a keen interest in account
ing, however, as a user of financial
information in the government’s
management function. My recom
mendation is that some material
should be used in the new magazine
to develop systems that provide in
formation oriented more to the gov
ernment’s program purposes. We are
entering an era of management sys
tems which requires a co-ordinated
approach, a system which combines
programing, budgeting, accounting

and reporting. Such a system plainly
requires financial data and financial
methods that are appropriate to
basic tasks of planning, execution
and evaluation
programs.

Excellent ! !

It is all right to concentrate on
big industries, but what about the
small business? It is all right to have
the big executive in mind, but how
about the small one in general? It
is all right to write for the big ac
counting firm or practitioner, but
how about the average accountant
such as I? In other words, as per
pilot issue, I would give the maga
zine articles a rating of C.
I feel that this magazine is a
little too sophisticated for my pur
poses. The articles, I’m sure, were
excellent but just not applicable to
my particular problems.
The rating definitions are too nar
row to be totally useful. In general,
the articles all contain interesting
material, but most are of little use
to the small practitioner.

Magazine basically worth reading
for general information. Would like
to know the cost of a subscription.
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Don T. DeCoster

•

PERT/Cost - The Challenge

The author discusses some of the new techniques for
estimating activity costs within a PERT network and
illustrates the way in which time-cost charts may be
used to complete a project by a specified date at the

Robert K. Jaedicke and Jay M. Smith, Jr.

•

This article outlines the framework for a management
control system, with emphasis on the importance of
preparing business budgets that permit the flexibility of
alternate plans. Since information about the past is only

Clark Sloat and Arthur B. Toan, Jr.

•

Bruce Carlson

•

lowest possible cost. However, he warns, the nature of
conventional accounting data creates problems that the
controller’s department must solve if PERT/Cost is to
be applied successfully.

Accounting for the Future

Industrial Dynamics

p. 19

valuable as a basis for establishing future plans, the
authors point out, the budgetary process should provide
proper information feedback so that variances can give
management clear signals of trouble.

Decision Making - Art or Science?

Last month the authors discussed some of the mathe
matical techniques available today to help management
with its responsibilities. This month, in their concluding

p. 13

p. 27

installment, they relate these techniques to the high
speed data processing equipment without which many
of them could not be applied.

p. 32

This controversial new management theory is a systems
namics to the problem of stabilizing inventory and pro
engineering approach to the construction of a closedduction levels. The effort has not been completely suc
loop model of an industrial system for the study of its
cessful, but Mr. Carlson thinks that it has been more
behavior. Sprague Electric Company
has had three
than worthwhile. In this article he reviews and evaluates
......................................................................
years’ experience
the application of industrial dythat experience.

.............................
..................................................................
2
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Richard E. Sprague

•

On Line-Real Time Systems - 1964

The high cost of On Line-Real Time data processing
systems has raised the question of how many organiza
tions can afford them. Mr. Sprague feels that instead the
real issue is how many organizations can afford to put
up with the inadequacies batch processing. Few can,

Edwin T. Boyle

•

he declares, supporting his thesis with a review of the
advantages of OLRT; a summary of technical advances
that increase its economic feasibility; and a report on
its growing use in airlines, savings institutions, and
other industries.

The Feasibility Study - “Fiscal Insurance"

Reliable forecasts of costs and revenues are even more
vital for a new product than for an existing one—and
even more difficult to prepare. Finding meaningful
figures to project in the absence of actual accounting

p. 40

p. 50

data presents a real challenge to an accountant’s in
genuity. In this article Mr. Boyle tells how it was done
for a novel business venture, the hydrofoil passenger
boat service to the New York World’s Fair.

DEPARTMENTS
About the authors

p. 4

People, events, techniques

p.

What people are writing about

p. 58

5
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people, events, techniques
IBM Announces New Generation of Computers,
Claims 360 Family Will Provide Universal System

The computer market is still in a
turmoil following the announce
ment by International Business
Machines Corporation of its new
family of computers, called System/
360.
Computer users, consultants, and
the company’s competitors are
waiting to see whether IBM presi
dent, Thomas J. Watson, Jr., was
justified in calling the new equip
ment “the beginning of a new gen
eration—not only of computers—
but of their application in business,
science, and government.”
On-the-job experience with

tem/360 is still far in the future.
Deliveries of the small computers
are scheduled to begin in the third
quarter of 1965; deliveries of the
largest ones, in the first quarter
1966.
From the technical point of view,
System/360 is, according to IBM,
the first commercially available
data processing system whose de
sign is based on the use of micro
miniaturized logic elements. These
tiny solid state circuits permit oper
ating speeds measured in nano
seconds (billionths of a second).
Some of them can operate in six

nanoseconds, more than twice as
fast as the fastest elements in previ
IBM computers.
More significantly, from the
standpoint of application, System/
360 is designed completely on the
building block principle. It consists
of 19 possible combinations of cen
tral processor computation and
storage capacity plus more than 40
types of peripheral equipment. The
alternatives available span the per
formance range of nearly all current
IBM computers, from that of the
widely used 1401 to almost twice
that of the most powerful computer
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Some of the key elements of the new IBM computer sys
tem are shown in this portrait of System/360. The in
dividual unts, identified by numbers on the diagram, are
as follows: I through 5—processing units, available in 19
combinations of memory capacity and speed; 6—core
storage, available in multiple units; 7—one of several high
speed printers that are available; 8—one of the available
units for reading and punching cards; 9—a display termi
nal to display visual replies to inquiries; 10—a disk storage
drive using removable disk packs; I I—a display unit that
visually presents information stored in the system; 12—
Hypertape, which reads and records information on
cartridged magnetic tape; 13—a data cell drive that
supplies data in
sequence, available in multiple
units; 14—an on-line data collection terminal; 15—ninechannel tape drives; 16—a console for operator control.

previously built by the company.
All units of System/360 operate
on the same programing logic.
All can process work through bina
ry, decimal, or floating point arith
metic facilities, eliminating the dis
tinction between commercial and
scientific computers. All are capa
ble of on line-real time operation,
that is, they have the ability to re
spond immediately to inquiries and
messages from remote locations at
any time.
As a result, IBM claims, a system

can be assembled to fit just about
any application—business data proc
essing, scientific computation, or
process control—or any combina
tion of applications on line or off,
with or without long distance com
munications equipment.
Furthermore, the system can be
altered as needs change, without
reprograming. Equipment com
patibility is downward as well as
upward. A user can increase the
power of his system by acquiring
a bigger processor or by increasing

https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
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the number of tape or file units.
He also can add small regional
computing centers and tie them in
to the larger central processing
headquarters. These centers can
then interpret the larger one’s pro
grams, provided adequate memory
and input-output units are avail
able.
Thus it looks
if System/360—
if successful—will eventually re
place rather than supplement IBM’s
older computer lines. The company
did develop a special translating
8

device that will make : Management
programs
Services, Vol. 1, No. 2, May-June 1964 [whole issue]
written for the 1401, the best seller
among all earlier computers, usable
on the new equipment. With this
exception, however, 360 equipment
can not be combined with other
IBM computer systems without re
programing.
This presents problems for IBM
itself and for users of
older
equipment. But it presents even
worse problems for manufacturers
competing equipment, many of
whom have been forced by IBM’s
dominance
the market—it is be
lieved to have more than 70 per
cent of the installed dollar com
puter volume—to seek compatibility
with its computers.
IBM seems to be prepared to
ride with the 360, claiming that this
single system will meet the require
ments of any application.
The 19 central processor con
figurations differ only in the sizes
their memory storages, their
The microelectronic circuit elements on which IBM System/360's design is based
operating speeds, and the number
(center foreground) are smaller and
than
cards (right) on which
of characters the machines will
separately packaged solid-state devices were formerly mounted. The latter,
move at one time (from one
in turn, represented an advance
vacuum tubes (left) originally used.
eight). The largest processor is
about
times
powerful as the
computer from remote locations
Monthly rentals will range from
smallest one.
will receive immediate attention
$2,700 for a basic configuration to
System/360 will provide main
without significantly delaying a
$115,000 for a large multisystem
storage for up to 524,288 characters.
batch processing job that may be
one. Purchase prices will range
Bulk core storage will make each
on the machine at the time.
from $133,000 to $5,500,000.
of between 8,000 and 8,000,000
characters available in eight micro
seconds. With the aid of external
Internal Revenue Service
Set of Guidelines
storage devices such as drums,
disks, tapes, and strip files, the sys
For Basic Record Keeping Within ADP Systems
tem will be able to store billions of
characters on line. Access times for
How to get full benefit from an
trails is at the time when the ma
data can range from tenths of a
automatic data processing system
chine system is being designed and
second to nanoseconds, depending
and still keep the kind of hard
programed, IRS warns. The sys
on the user’s requirements.
records that will satisfy govern
tem should be set up so that it will
The logic circuits operate at
ment regulatory and tax agencies
produce, in a legible form, the data
speeds from 300 to 6 nanoseconds.
is a continuing problem for com
needed
determine later the cor
Machine cycle times range from
panies that use computers.
rectness of the reported tax liability.
one millionth of a second for the
This may add to the complexity
To help them design their ADP
smaller configurations
200 bil
systems, the Internal Revenue Serv
and cost of the system, IRS con
lionths of a second for the largest.
ice has issued a new set of guide
cedes. However, it
this cost
A multiplexor channel, continu
lines to be followed in cases where
“may be negligible in comparison
ously prepared to accept messages
all or part of the accounting records
to the expense that may be incurred
from remote locations, will make
are maintained within nonmanual
at a later date if the system can
it possible for a computer to com
systems. The guidelines (Rev.
not practically and readily provide
municate simultaneously with up
Proc. 64-12) specify the basic
the information needed to support
248 terminals. The system’s moni
record requirements that IRS con
and substantiate the accuracy of the
tor program will insure that in
siders essential.
previously reported tax liability.”
quiries or information fed to the
The time to worry about audit
Like manual accounting systems,
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ADP accounting systems may vary
year, for example, more than 17
quate record retention facilities must
among taxpayers. But they must in
million items were reported by em
be available for storing tapes and
ployers with incorrect social secur
clude a method of producing from
printouts
well
all applicable
ity numbers or none at all.
the punched cards or tapes visible
supporting documents. These rec
Aside from the question of accu
and legible records for verification
ords must be retained in accordance
racy, a lot of time and effort is
of tax liability. In determining the
with the provisions of the Internal
involved. The Administration has
adequacy of such records, IRS will
Revenue Code of 1954 and the reg
to punch each typed earnings item
consider as acceptable systems that
ulations prescribed thereunder.
meet these five tests:
5. Program Documentation—A de
on an electronic accounting ma
chine card, from which it is later
1. General and Subsidiary Books
scription of the ADP portion
the
transferred to the master summary
of Account—A general ledger, with
accounting system should be avail
record of earnings on magnetic
able. The statements and illustra
source references, should be writ
tape. The cash savings to Social
ten out to coincide with financial
tions as to the scope of operations
Security when the information
reports for tax reporting purposes.
should be sufficiently detailed to
arrives already on tape amount to
If subsidiary ledgers are used to
indicate (a) the application being
$12 per thousand individual items.
performed, (b) the procedures em
support the general ledger ac
Typing man-hours also are saved
counts, the subsidiary ledgers
ployed in each application (which,
at the employer’s end.
should also be written out pe
for example, might be supported
When an employer makes his
riodically.
by flow charts, block diagrams, or
report on magnetic tape, the Social
2. Supporting Documents and
other satisfactory descriptions of
Security Administration electronic
input or output procedures), and
Audit Trail—The audit trail should
ally copies the taped report within
be designed so that the details un
(c) the controls used to insure ac
a matter of days after it is received
curate and reliable processing. Im
derlying the summary accounting
at the Baltimore headquarters. Then
portant changes, together with their
data, such as invoices and vouchers,
the original tape is mailed back
effective dates, should be noted
may be identified and made avail
together with a printed or micro
order to preserve an accurate
able to the Internal Revenue Ser
filmed copy of the report for the
vice upon request.
chronological record.
company files. If the employer finds
Noting
that
ADP
technology,
3. Recorded or Reconstructible
it
useful, he may include other in
methods, and techniques are chang
Data—The records must provide
formation,
such as the employee’s
ing rapidly, IRS promises that these
the opportunity to trace any trans
badge
number.
This information
guidelines will be modified when
action back to the original source
also
will
show
up
on the listing re
new developments require it. Com
or forward to a final total. If print
turned
to
the
employer.
ments or inquiries about the cur
outs are not made of transactions
Some companies may have been
rent guidelines may be addressed
at the time they are processed, then
deterred from trying this method
to the Assistant Commissioner
the system must have the ability
of reporting by the fear that their
(Compliance), Attention: C.P.A.,
to reconstruct these transactions.
computer equipment isn’t compat
Washington, D. C. 20224.
4. Data Storage Media—Adeible with Social Security’s. Such
fears are not justified, according
Social Security Administration Making Progress
to the Administration’s Division
of Accounting Operations, which
In Getting More Employers to Report on Tape
claims it can accept reports pro
million uniformed personnel of
duced on nearly any type of EDP
Companies that report their em
the
S. Army, Navy, and Air
equipment.
ployees’ earnings to the Social
Companies with their own com
Force. That’s a pretty small num
Security Administration on mag
ber, the Administration points out,
puters aren’t the only ones that
netic tape prepared
a by-product
can report social security figures on
in view of the number of companies
of regular payroll operations save
tape. Those using independent data
now using electronic data process
both themselves and the govern
processing centers for payroll com
ment money.
ing in their payroll work.
putation can get tapes produced
Most workers’ earnings are re
That’s the claim of the Social
ported to Social Security each
by the centers if they so specify
Security Administration, which is
quarter on typed listings. For some
in their contracts.
trying to get more employers to
Employers wanting more infor
big employers these can go
high
report that way.
mation about making social security
as 1,000 pages each calendar
So far more than 100 companies
reports on magnetic tape may write
quarter.
and 185 of their subsidiaries are sub
to J. L. Fay, Social Security Admin
With this method of preparing
mitting their quarterly employee
istration, Baltimore, Md. 21235, or
the listing, errors can creep into
earnings reports on single reels of
call the social security district man
the information on which social
magnetic tape. More than 2 million
ager in their area.
security benefits are based. Last
workers are covered, along with
https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
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ately
updates the pertinent customer
accounts.
The service is carried over WATS
(Wide Area Telephone Service)
lines during postbusiness hours.

(The lines are reserved for voice
communications during the day.)
Transmission of data over the lines
is accomplished by use of tones rep
resenting the information recorded
on magnetic tape.
A similar system used between
New York and the Shell plant at
Woodbury, N.
permits general
accounting and inventory control in
formation to be transmitted auto
matically to a computer in the New
York office.

With this data transmission equipment Shell Oil Company can process cus
tomer payments in a few hours even though processing is done in New York
and statements dispatched from Tulsa. Current credit card information is fed
from Digitronics tape transmission unit to Bell System Data-Phone data set
(left foreground), which transmits it to Tulsa. There identical facilities duplicate
the information, which is then fed to the company's "billing" computer. Up-todate data have reduced errors in customer statements.

Shell Oil Uses Data Transmission Equipment
To Automate Nationwide Credit Card System
Shell Oil Company, which has re
cently installed data transmission
services between its data processing
centers in New York and Tulsa,
Oklahoma, reports that the process
ing of customer payments has been
reduced from as much as several
days to a few hours.
Shell credit card customers send
payments on their accounts to New
York, but adjusted statements are
prepared in Tulsa. Under the com
pany’s former procedures, the pay
ments on accounts were recorded on
cards in New York, and these were
then air-mailed to the billing center
in Tulsa. This required a minimum
transit time of one day, and if there
were delays in transportation the de
lay could sometimes reach several
days.
As a result, billing information in
the Tulsa center was not always upto-date, and this resulted in the is
suance incomplete statements.
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Under the new system, Tulsa now
prepares bills on IBM cards on the
basis of the most recent information
stored in its computer. These cards
are periodically sent out to cus
tomers, who make their payments to
one of several banks in New York.
The banks process the payments
and record them on cards which are
delivered to Shell in New York
every afternoon.
There the information on the
cards is recorded on magnetic tape.
Information recorded on the tape is
transmitted to Tulsa via a Digi
tronics DC520 magnetic tape ter
minal which feeds a 201A DataPhone
Rate of transmission is
2,000 bits a second, which is the
rough equivalent
2,500 words a
minute.
Receiving facilities at Tulsa
create a new magnetic tape from the
information coming over the phone
lines from New York and feed it

Columbia Law Student
Wins First Copyright
Computer Programs
New attitudes toward the sharing
computer programs may emerge
as the result of a university student’s
apparently successful attempt to
win a program copyright.
The U. S. Copyright Office has
notified John F. Banzhaf III, a 23year-old honor student at Columbia
University’s School of Law, that
copyrights can be granted on com
puter programs he wrote for a legal
study at Columbia.
Earlier applications by others for
copyrights on programs were re
jected. Mr. Banzhaf’s initial copy
right request was also denied, but
he applied again citing a number of
legal cases to support his position
and including an article he had
written on program copyrighting.
A spokesman for the Copyright
Office said, “His considerable knowl
edge in the field and his article were
very helpful to us in reaching a de
cision to grant copyright protec
tion for program computing.” The
spokesman promised that Mr. Banz
haf’s copyright would be issued
soon.
The new policy seems likely to
have considerable effect on the dis
semination of computer programs.
Programs could be rented under
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Management
Services:
A Magazine
of Planning,
and Controls,
1 [1964], No.
Art. 11executive re
appointing
an 2,EDP
copyright law
like motion
pictures.
action
program Systems,
for improved
com Vol.
porting to general management.
More than 500 companies write
puter management:
programs for commercial use, ac
4. Get more operating people
1. In computer selection apply
cording to Mr. Banzhaf, as do many
into the computer act. Dominance
the same techniques
value analy
large computer manufacturers and
sis used
industrial purchasing.
of computer projects by the EDP
users. Manufacturers usually make
technical staff leaves operating
2. Measure results on a profit
“packaged” programs rather freely
managers in the role uninterested
center basis to force careful defini
available, to promote use of their
spectators or “outright antagonists.”
tion
objectives and “remove the
equipment, but users, who may have
5. Put computers to work on
halo effect surrounding computers
spent a great deal of time, effort,
closed-loop operating problems—
as omnipotent problem solvers and
and money on developing their own
from order entry through produc
place them in a businesslike frame
highly specialized programs, often
work.”
tion to shipping and accounting—
are less generous. They sometimes
rather than on bits and pieces of
3. Fix executive responsibility for
exchange programs through user as
this network.
computer results, preferably by
sociations, but many are reluctant
give away know-how they have
spent thousands of dollars to de
Public School Systems Beginning To Provide
velop.
With the prospect income from
Training in Computer Operation, Programing
program lease, program designers
operators, programers, salesmen,
may be more willing to make them
Public school systems are begin
and methods and procedures ana
available. On the other hand, those
ning to take some
the burden of

training computer operators and
of
who wish to control the distribution
.
A similar program established
of their programs—or keep them
programers off the shoulders of
earlier at the Allegheny school sys
secret—for competitive reasons
computer users and manufacturers.
have a legal weapon to use in pro
tem’s Forbes Trail school provided
The Allegheny County, Pa.,
the first computer programing in
tecting their interests.
School System has installed a Gen
struction to be introduced on the
eral Electric 225 computer system
high school level in this country,
at its Steel Valley Technical and
Superintendent Alfred W. Beattie
Trade School in West Mifflin Bor
Bigger Role Recommended ough. Eighty-five eleventh- and claims.
Improving employment oppor
twelfth-grade students selected
For Operating Executives
tunities
in an area of high unem
from
various
Allegheny
system
In Computer Management
ployment
is a major aim of the
schools will get about 1,000 hours
program.
Later
the school system
of
training
in
computer
programing
It’s not the speed, capacity and
hopes
to
offer
a
minimum
1,600
and operation and problem anal
cost of computers but rather the
hours
of
computer
instruction,
plus
ysis. The course is designed
way they are managed that limits
supporting
mathematics
courses,
at
qualify them to work as computer
their performance, Arthur A. F.
Aschauer, executive assistant to the
senior vice president for marketing
of Sperry Rand Corporation’s
UNIVAC division, told a recent re
gional seminar of the Data Proc
essing Management Association.
To get better results than were
produced in the first ten years
computer growth, operating man
agement must take more responsi
bility for the profitable use
the
equipment, he said. He particularly
deplored the tendency of computer
users to abdicate responsibility for
results to the vendor, “ a pernicious
practice that waters down result
performance . . . any manager who
concludes that someone else can
run his business better than he is
suspect.”
Allegheny County, Pa., high school students, trained on the GE 225, hope
Mr. Aschauer offered a five-part
to be able to take over jobs in data processing as soon as they graduate.
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area. Eventually there will be com
puter classes for students in the
technical schools who are majoring
in other subjects, such as civil en
gineering, electronics, and market
ing, to teach them how computers
can help them in their specialties.
The Columbus, Ohio, Area Tech
nician School has installed an IBM
1440 computer for use in teaching
such computer-oriented courses as
accounting for data processing, his
tory and development of compu
ters, computer programing, input
and output devices, and advanced
case studies of data processing sys
tems, management, and applica
tions.
The Columbus Board of Educa
tion believes
computer system is
the first of its kind installed
a
A new portable device for entry of information into a computer system records
technical school. The Columbus
data in both human and machine language and transmits the latter over regu
school, for high school graduates,
telephone lines. One model (above) of Digitronics Corporation's DataVerter System is for use by field salesmen. The salesman enters his orders
offers two years of training in each
directly into the recorder as he makes his calls and once a day uses the trans
three technologies: business data
mitter to send them by telephone. Other models have been designd for trad
processing, electronic technology,
ing stamp redemption centers, for a railroad, and for recording time and
and mechanical technology.
attendance information for payroll processing.
In addition to
teaching func
tion, the Columbus computer will
also serve as an administrative tool,
handling inventory control, student
Weyerhaeuser Division Installs OLRT System
accounting, and class scheduling.

For Order Handling, Production Paper Work

Soviets To Try Computer
For Nationwide Planning
Using Estonia as a guinea pig,
the Russians are going
experi
ment with economic planning and
management by electronic com
puter.
The pilot project will be run by
the Soviet Academy of Sciences’
Central Institute of Mathematical
Economics, which is responsible for
developing automated methods of
planning and management and
applying them on a nationwide
scale. If successful, the techniques
developed
Estonia will eventu
ally be used in the fourteen other
republics of the Soviet Union.
Presumably Estonia was picked
for the test because it is small in
terms of both area and population
and because the structure of
economy is relatively simple.
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A $2½-million real-time computer
information system to be installed
later this year by the wood products
division
Weyerhaeuser Company
will control the division’s order
handling from initial order through
shipping, billing, and record keep
ing. The system also will be used
for management analyses aimed at
redefinition markets and reorgan
ization of production practices.
Equipment to be used includes
two General Electric 225 computers
with magnetic and disk storage
files, three Datanet-30 communica
tions processors, and commercial
telephone and teletype lines inter
connecting the company’s 62 dis
tribution centers in 48 states.
Orders will be entered by
punched card and paper tape at
any
28 area offices. The central
computers at division headquarters
in Tacoma, Wash., will check the

customer file for the customer’s
credit limit and flash back either
approval or an exception report.
Using a file of inventory informa
tion, it will determine which mill
should handle the order and make
the assignment.
Five days before the shipping
date the computer will issue ship
ping papers and bills of lading,
with information on mill-to-custo
mer routes, to the mill and will
generate softwood lumber pick
up tickets based on current mill
tallies. After the mill has entered
notice of shipment, including rail
car data, the system will prepare
the invoices, update the customer’s
accounts receivable record (and re
adjust it after payment), and up
date the mill’s inventory records
and records of products on order.
The system will maintain contin
uously updated files on customers,
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inventory, orders in transit, selling
Management Services: A Magazine of Planning, Systems, and Controls, Vol.
1 [1964],
No. 2, Art. costs.
11
prices,
and handling
Current
From the American Institute's
information will be available to
headquarters or field personnel on
Professional Development Division—
short notice. In addition, the system
will
prepare monthly statements
A NEW LECTURE PROGRAM ON
for customers, weekly order inven
tory reports for each mill, and
daily exception reports on items
that are exceeding present levels.
The information generated by the
system also will be used for analy
sis of marketing, production, and
SYSTEMS AND PROCEDURES ENGAGEMENTS are a natural extension of
purchasing
alternatives. The com
the customary services provided by CPAs. This program—the first in
pany
will
study
the profitability
a lecture series which will consider specific subjects in the area of
specific
products
and customers;
management services—shows you how you can perform important sys
tems work for a client’s business—regardless of its size.
compare the advantages of specific
marketing techniques, for example,
Lectures by experienced systems men and panel discussions are the
direct selling by the carload versus
techniques used to explain the steps involved in a systems and proce
dures engagement. Among the basic areas covered are the setting of
use of distribution centers; and de
objectives, methods used in developing an approach to the work, ways
termine the profitability of pur
to obtain necessary information, and the meaningful analysis of data.
chasing products for resale as com
An outstanding feature of the program is the way it demonstrates
pared to in-house manufacture.

SYSTEMS & PROCEDURES
ENGAGEMENTS

the extent to which systems work is not restricted to big business but
involves principles and procedures which may be universally applied
to any business operation.
SEATTLE, WASHINGTON

Automatic Machine Maker
Says It Causes Job Loss

Univ. of Washington—Hub Auditorium

July 16-17, 1964

PROGRAM HIGHLIGHTS
DETERMINATION OF
SCOPE AND OBJECTIVES

. . Agreement on approach between
management and the CPA.

Limited objectives vs. total systems
. . . Economy and efficiency improve
ment . . . Clerical systems design
. . . Machine feasibility study . . .
Forms
and control . . . Unique
problem areas.
PLANNING
THE APPROACH
.
TO THE ENGAGEMENT

Survey methods . . . Observation and
sampling . . . Sources of information
. . . Use of client personnel . . .
Staffing requirements . . . Informa
tion
be determined . . . Current
data flow . . . Economic situation
. . .
and
requirements

FACT GATHERING

Interview techniques . . . Data flow
description . . . Tabular analysis . . .
Flow charts and organizational charts
. . . Sampling and work measurement
. . . Checks and balances in data
gathering.
FACT ANALYSIS AND
SURVEY CONCLUSIONS

Review of information . . . Present
ing preliminary conclusions . . . Re
port writing . . . Implementation of
findings.

ENROLLMENT FEE

$35

This single fee covers all sessions, course materials and
luncheons. (NOTE: Information about available hotel ac
commodations will be sent on receipt of registration.)

Your Registration to the

PROFESSIONAL DEVELOPMENT DIVISION

AMERICAN INSTITUTE OF
CERTIFIED PUBLIC ACCOUNTANTS
666 FIFTH AVENUE

NEW YORK, NEW YORK 10019
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Automation is directly causing
the
of some 40,000 jobs a week,
or some 2 million jobs a year,
John I. Snyder, Jr., chairman and
president of U. S. Industries, Inc.,
told the recent annual meeting of
the American Machine Tool Dis
tributors Association.
“When we consider,” Mr. Snyder
said, “that we have total unemploy
ment of nearly 5 million right
now and that young people are
entering the labor force at a con
stantly accelerating rate, the over
all problem assumes frightening
proportions. We would be very
foolish to presume that we alone
could even begin to solve it. But
I do believe that some of us have
to make a start somewhere.”
Mr. Snyder said he was not try
ing to be an alarmist in citing the
figures he gave. However, he
warned, “As manufacturers and dis
tributors we must assume our full
share of the human responsibilities
that automation will impose on us,
increasingly,
time goes on. If for
no other reason, it is in our own
selfish best business interest for us
to do so.”
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PERT has proved its usefulness as a device for con
trolling time project scheduling. Now it offers the
promise of optimizing project costs—if the account
ant can
a way to provide
needed data.

PERT/COST
THE CHALLENGE
by Don T. DeCoster
University of Washington

technique. PERT’s acceptance has
day that passes sees the
growth of new management
been widespread. The accountant
planning and control tools. Many of must become involved with PERT
if he accepts the challenge of
these new tools leave the account
Norman Bedford that “the account
ant with the unhappy feeling that
ing profession has the potential to
he should be participating in their
become one of the great professions
use but that he lacks the orientation
if it will accept all phases of mea
for active involvement. The desire
of the accountant to become in
surement and communication of
economic data as within its prov
volved with these tools is evident
from the growth of “management
ince.”1
The principal motivating factor in
planning and control” chapters in
PERT development has been the
textbooks and the numerous articles
growth of the concept of systems
dealing with the managerial aspects
management within the military
of accounting output.
services. With programs of un
One of the newest tools, if evi
precedented size, complexity, and
denced by current publications, is
breadth, an integrating device has
Program Evaluation and Review
become mandatory. In addition,
Technique (PERT). Recently, there
have been many discussions, publi
time is of the essence in weapons
system design and development.
cations, and applications of this
ach

E
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PERT/Time has been a powerful
tool in the kit of managers for
planning, co-ordinating, and inte
grating these weapon systems.
The culmination of PERT/Time
is the network. This network is a
pictorial representation of the events
and activities that lead to comple
tion of the end objectives. The
events represent the beginning and/
or ending of activities. An event is a
specific accomplishment, or mile
stone. The activities represent things
that must be done in going from
one event to another. The activity
is the time-consuming task. The
activities are related to their order
of precedence in accomplishing the
events. The end result is a network
depicting a well-thought-out plan.
After the flow of activities and
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11 is a cut
events is mapped,
schedule
timing
the manager
is faced
withand
a twofold
activity
oriented.
There
can be superimposed. When com
job. He is charged with the financial
ting across of organizational struc
pletion times are included on the
planning and control of his firm’s
tures and time periods to define
activities, the critical path (longest
resources, while at the same time he
“things to be accomplished.” The
time path) can be determined.
is committed to delivery
the end
focal point of cost accumulation
 has a
At this point the manager
items with a minimum of cost in
shifts from the department to the
tool which needs no further justifi
currence to the customer.
project work package. The annual
cation. The network presents a clear
This was recognized by the de
budget is bypassed to encompass an
picture of all the activities and
velopers of PERT/Cost, NASA and
end item accomplishment. From the
events that must be accomplished
the Department of Defense, when
detailed decision-making viewpoint,
before the end objective can be at
they visualized it as a three-part
where the flexible budget normally
tained. The individuals with respon
system.2 basic PERT/Cost is in
uses volume as the factor of varia
sibility for accomplishment will
tended to assist the project man
bility, PERT/Cost attempts to use
have discussed all of the relation
agers by assigning costs to the work
activity time. These two differences
ships, potential drawbacks, and
ing levels in the detail needed for
will now be examined in more de
completeness of the plan. When
planning schedules and
eval
tail.
times are imposed upon the plan,
uating schedule and cost perform
the problems of a timely completion
ance, and predicting and controlling
Cost Framework
are apparent. The activities affecting
costs during the operating phase of
The establishment of a PERT/
a timely completion and the sched
the program. In addition, there are
Cost
system begins by developing a
ule’s effect on workloads are laid
two supplemental procedures. The
framework for gathering cost data
bare for scrutiny. When actual
Time-Cost Option Procedure dis
and preparing the schedule for
times become available, the updated
plays alternative Time-Cost plans
activity levels. The project is de
for accomplishing project objectives.
estimates provide a dynamic control
fined, then broken down into end
tool to anticipate adverse results.
The Resource Allocation Procedure
item subdivisions, and then into
There can be little question that
determines the lowest cost alloca
work packages which are assignable
PERT/Time is a tool which, when
tion of resources among individual
to front-line supervision. The inte
applied with common sense and
project tasks to meet the specified
gration of the work packages is ac
vigor, represents a “breakthrough”
project duration. The basic system
complished through the convention
in management planning and con
is to provide total financial planning
al PERT/Time network. When the
trol of the valuable resource of time.
and control by functional responsi
interrelationships and time paths
bility, while the two supplements
have been plotted, the responsible
are to achieve minimum cost incur
Time-Cost Mix
operating and managerial personnel
rence.
develop cost estimates for each
PERT/Cost is, in reality, an ex
The concept of cost predetermina
work package.
pansion of PERT/Time. With times
tion for planning and control is not
It is important that both cost and
indicated on the network, it be
new to the accountant. The entire
time
be planned and controlled from
comes possible to consider alterna
function
budgeting is predicated
a
common
framework. From such a
tive plans of action. As the network
upon predetermination. Compre
framework,
the managers can obtain
is being developed, time-options are
hensive budgeting relates income
an accurate picture of progress and
presented which can be considered.
budgets, covering revenues and ex
at the same time appraise realistic
Techniques of system stimulation
penses, to the financial goals of the
ally the consequences of alternative
can be employed to ensure that the
firm. The expense budgets lead to
courses of action. The PERT/Time
activities and events will lead to the
financial planning and control via
network is this common framework.
best climax. The next logical step,
projected income, while at the same
This imposes upon the network de
with time-options available, is to ob
time the flexible budget and the
velopers the responsibility of care
tain the optimum mix of time and
pense forecasts serve
tools for
fully defining the activities so that
cost. This has led to the attempt to
decision making by relating costs to
they can represent cost centers as
assign costs to the activities on the
volume.
well as the areas of work effort.
network. An additional advantage
PERT/Cost estimates are a new
The identification of the project
when costs have been assigned to
way of looking at the expense budg
objectives in terms of end items is
the network for time-cost options is
If properly conceived, they can
the starting point for network design
that they can be summed for total
become an integral part of the com
to be used with PERT/Cost. By
cost planning and control.
prehensive budget program. Yet
The development of a system for
using a top-down approach in the
they differ from conventional ex
development of the network, the to
cost accumulation synchronized
pense budgeting in certain respects.
with the PERT/Time network must
tal project is fully planned and all
From the financial planning and
components of the plan are in
be founded upon objectives consist
control viewpoint, the PERT/Cost
ent with the responsibility of man
cluded. Standard units for the
estimates are not concerned with
agement. In program management,
breakdown of work below the projaccounting periods. PERT/Cost is
https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
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Simplified Example of a Work Breakdown Structure
and Account Code Structure
LEVEL
1

2

as

3

(s) 22000
Missile

(s) 22100
Propulsion
Engine

ect level are system, subsystem,
task, and subtasks. The work break
down continues to successively low
er levels until the size, complexity,
and dollar value of each level is a
workable planning and control unit.
These subdivisions are end item
subdivisions representing horizontal
segments of the total project. The
final step would be to divide each
of these end item subdivisions into
the tasks that must be done to com
plete them; i.e., design, manufac
turing, testing, and so forth. This
concept is demonstrated in the il
lustration3 on this page. It is this
project work breakdown that serves
the input data to the network.

Published by eGrove, 1964



(s) 21000
unching
A 
Platform

(s) 22200
Re-Entry
Vehicle

(s) 20000
Missile
Weapon System

(s) 23000
Guidance &
Control Set

(s) 22300
Ballistic
Shell

The theoretical optimum level
of cost accumulation would be the
functional level of each of the end
item subdivisions. For example, a
cost account would be established
for mechanical engineering of the
instrumentation, one for manufac
turing, and one for testing. The
PERT/Cost estimates would then
be made for manpower, material,
and overhead charges for each of
these work packages. It is obvious
that a cost accounting system broken
down into such intricate detail
would comprise numerous accounts.
The pragmatic number of account
subdivisions will naturally depend
upon the detail needed for planning

(s) 28000
Training

(s) 22900

Systems Eng.

and control, the dollar value of the
subdivisions, the activity time on
the network, and the machine and
personnel capacity available.
practical compromise is often nec
essary.

PERT/Cost Cost Development
Once the network has been estab
lished, based upon the project work
breakdown, costs can be estimated.
If the breakdown has been made
satisfactorily, it will serve as both an
estimating and actual cost accumu
lation vehicle. The proper imple
mentation of PERT/Cost, like
budgeting, must rest upon active

15

17

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 2, Art. 11
Because the development of con
cost estimate. The mean cost for
participation by the responsible ex
tinuous
time-cost curves for all ac
each
activity
is
calculated
by
the
ecutives. This was recognized by the
tivities
is
extremely difficult, if not
formula:
NASA/DOD PERT/Cost Guide
practically
impossible, the Resource
when it was recommended that the
Ce = Cp
4Cl + Co
Allocation Supplement to PERT/
operating and management person
6
Cost was developed. This supple
nel develop the cost estimates
for

where CP is the pessimistic estimate,
ment is a variation
continuous
each work package.4 As with budg
CL is the most likely cost, and Co
time-cost curves which can be used
eting, any accounting work during
the optimistic estimate. The stan
in planning a small group of sig
the estimation period would be of
dard deviation
the cost distribu
nificant activities representing only
co-ordinating nature.
tion can insert probability into the
a minor portion of the over-all proj
The development of the cost esti
analysis. With this expected cost,
ect. This method is also based upon
mates must rest upon a sound philo
the manager cannot necessarily as
the concept that activities are sub
sophical basis consistent with man
sume that he has the optimum cost
ject to time-cost tradeoffs. The steps
agement needs. Presently there are
time mix. However, if the cost esti
of this procedure are shown in the
four approaches to developing the
mates are realistic, the probabilities
diagrams
in the illustration on page
cost estimates:
of achieving the expected cost can
17.4
be used for project negotiations.
Another alternate to overcome the
1. A single cost estimate of expected
practical
problem of the continuous
actual cost
cost curve is a linear function based
2. Three cost estimates combined
upon two time-cost relationships.
by formula into expected cost
The cost and time expenditures are
forecast for two conditions: normal
3. Optimum time-cost curves (used
and crash. The normal point is the
in construction industries and by
minimum activity cost and the cor
NASA/DOD Resource Allocation
responding time. The crash point is
Procedure Supplement)
defined
the minimum possible
4. Three separate cost estimates
time to perform the activity and the
(used in the NASA/DOD Timerelated cost. A linear function is as
Cost Option Procedure Supple
sumed to exist between these points.
ment)
Figure B shows this graphically.
Figure A
This method is similar to the highEach of these theories of PERT/
low point method of fixed and vari
Cost estimating has
its goal the
A third approach to cost estimates
able cost determination and
assigning of the best cost estimates
is the optimum time-cost curve con
from the same type of criticism.
possible to the network. Yet each of
cept. This is differential costing with
fers the manager separate, distinct
time as the factor of variability. The
planning capabilities.
intention
this approach is to op
A single cost estimate of expected
timize time and costs by using opti
actual cost is based upon the sum
mum estimated costs. It assumes
mation of the cost elements. These
there is a direct relationship be
estimates are first made by deter
tween time and costs on any ac
mining the manpower, material, and
tivity. This relationship can be ex
other resources required to complete
pressed by a continuous curve. If a
each work package. The estimates
cost curve can be developed similar
for the direct costs applicable to the
to Figure A, many insights can be
network activities are expressed in
gained. Network schedules can be
terms of expected dollar expendi
modified to obtain the lowest cost
Figure B
tures. Indirect costs may then be
commensurate with the customer’s
allocated to the individual work
delivery desires. Other questions
The problems of realistic estimates,
package or added to the total cost
can also be anticipated—questions
discretionary costs, stair-stepped
of the project.
such as: How long will completion
cost functions, incorrect correlation
The three-cost-estimate approach
take with a fixed budget? What will
between
time and cost, and external
has
its goal the determination
the costs be to complete the project
factors
are
continually present. It is
the “expected cost.” The advantage
within a given time period? In the
justifiable due to its relative sim
of the three cost estimate over the
ory this concept is undoubtedly su
plicity when the element of nonpre
single cost estimate is that the re
perior to either the one or three
dictable error can be permitted. A
sult is subject to probability anal
formula estimates, but without com
ysis. The formula combines an opti
simplified, but typical usage is
plete historical cost data the devel
mistic, most likely, and pessimistic
shown in the illustration on page 18.
opment of this curve is impractical.
https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
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Guide presents a time-cost
option Services,
Step
2:
Obtain Alternative
(called the Time-Cost Option Pro
Time-Cost Estimates
cedure Supplement) based upon
for Each Activity
three time estimates. The single esti
mate of expected cost and the threecost-estimate formula methods do
not indicate whether there may be a
substantially more efficient alterna
tive plan. The continuous cost curve
concept provides these data,6 but
requires considerable sophistication
in cost analysis, or else, considerable
supposition. The time-cost supple
ment recognizes that a single esti
Step 3: Select the
Cost
mate will normally be used for con
Alternatives for Each
tract proposals and that additional
Activity
data are needed to provide informa
Step 4: Calculate Critical Path
and Compare with the
tion as to the amount of time that
Directed Date
might be saved by spending more
money or the amount money that
Critical Path is 5
could be saved by extending the
Directed Date is 4
contract time. The three time esti
mates used are:

The most efficient plan. This is the
network plan that will meet the
technical requirements
the proj
ect utilizing the most efficient use of
present resources. This is the plan
that would be chosen without budg
et and time constraints.
The directed date plan. This is the
network plan developed meet the
technical requirements
the proj
ect by the specified completion date.

2

Time

Step 5: Adjust Critical Path
to agree with Directed
Date using Lowest Costs
3 -

2
Critical Path is 4
Directed Date is 4

Time

The shortest time plan. This is the
network plan that will meet the
technical requirements of the proj
ect in the shortest possible time.
Since the desired plan is the most
efficient plan, any study should be
gin there. This most efficient plan
must then be modified to achieve the
project’s objectives by the specified
date. The most efficient plan when
altered to attain the desired delivery
date becomes the directed date plan.
The directed date plan is then re
vised to obtain the shortest time
plan. The work packages that have
not changed in evolving the alter
nate plans will utilize cost estimates
for the most efficient plan. New cost
estimates will be necessary only on
those work packages that are ex
pected to increase or decrease be
cause of the modifications. With
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A Summary of the Resource Allocation Procedure

In
Resource Allocation Procedure, we can determine how to accomplish a
project by a specified date at minimum cost. The critical path here is the path
from Event I to Event 2, and from Event 2 to Event 3 since this will require five
days at absolute minimum costs. But the Directed Data for completing the proj
ect is four days from its beginning. Thus, from the time-cost chart, we find that
we can cut the time between Events I and 2 to one day, but we double the cost
of this activity. Since shortening the time of the second step in the critical
would cost more, however, we choose to reduce time of the first step to one

three estimates on these work pack
ages, the customer is apprised of the
impact of his decisions during ne
gotiations. Once the customer has
made his decision, the appropriate
cost estimate can be assigned to the
network.
These cost estimating techniques

represent the current approaches to
computing forecasted costs. When
coupled with a sound approach to
determining the project work break
down, forward planning is definitely
facilitated. To this pointPERT/Cost
is a planning tool, but the loop be
tween planning and control is not
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1. PERT/Cost for decision making
in optimizing costs requires a
phistication of cost analysis that is
not possessed by some firms.
2. There is a lack of historical in
formation for assigning costs to net
works since the concept is new.

3. There is difficulty in making proj
ect costs compatible with fiscal
practices.

An Illustration of Normal-Crash Procedure

The critical path of this network is eleven days. To accelerate the program one
day, activities B, G or D must be condensed one day. Based upon cost curves
computed on a normal-crash basis, the table of costs below is available.

Activity

Normal

Crash

Days
A
B
C
D
E
F

H
Totals

Cost

2
3
6
4
2
7
4
3

70

no
60
90
85
105
50

Days

Cost

1
1
5
3
1
6
3
2

130
190
135
100
100
115
175
70

650

Acceleration
Cost per Day
50
60
25

10
30
70
20

1015

Since Activity D costs $40 to accelerate whereas Activity G costs $70 and
Activity B, $120, accelerating Activity D is least expensive. The total cost of
completing the program in ten days is $690 ($650 + $40). By compressing the
project one day, Activity F enters the critical path. To accelerate
program to
nine days the following activities
be reduced: G and F at a total cost of
$100 or B at a cost of $60. Therefore, for the reduction to nine days the cost
would be $750 ($650 + $40 + $60).

closed. For control there must be
comparisons of actual cost expendi
tures with those estimated during
the planning stage. The accountant
must play an active role when the
loop is closed between the planning
and control phases. The generation
of feedback data consistent with the
planning stage calls for a chart of
accounts correlated to the PERT
network.

The PERT/Cost Challenge
The accountant is charged by
management and society with pro
viding financial information for
levels of decision making. If the ac
countant is to serve the managers
effectively, he will have to broaden
his influence beyond the confines of

historical data to include all areas
of the firm and the future. PERT/
Cost offers him one challenge in
this direction. It can be seen that if
PERT/Cost can be co-ordinated
with PERT/Time, the manager has
an excellent tool for project plan
ning and control. In addition to fi
nancial reporting both on the total
cost level and the individual man
ager’s level, it offers distinct oppor
tunities for decision making during
both the planning and control
phases.
The discussions here might lead
one to believe that PERT/Cost of
fers no problems. Unfortunately,
this is not the case. Despite the po
tential there are basic problems. An
enumeration of some of these prob
lems would include:

https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
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4. The problems of overhead
charges, joint costs, and incompati
bility the organizational cost flow
with the functional flow are numer
ous.
5. There is a problem reconciling
the “jobs’’ that are using PERT/Cost
with those that aren’t for fiscal re
porting.
6. The personnel and machine capa
bilities are not always available.

7. Cost accumulation for financial
stewardship reports can conflict
with the cost centers for PERT/
Cost and can therefore create re
dundant systems.

8. The conversion of project orient
ed costs to mesh with annual
budget concepts requires additional
analysis.
If the problems associated with
PERT/Cost can be resolved, PERT
with COST could be considered a
major breakthrough as was PERT
with TIME. The majority the po
tential problem areas with PERT/
Cost lie in the controller’s depart
ment. These difficulties present a
very real challenge to the control
ler. PERT/Cost is putting the adap
tability of the accountant to the test.
1J
L. Carey, The Accounting Pro
fession: Where Is It Headed? (New York,
American Institute of CPAs, 1962), p.
94.
2DOD and NASA Guide: PERT/Cost.
Published by the Office of the Secretary
of Defense and the National Aeronautics
and Space Administration, June 1962.
3Ibid., p. 28.
4Ibid., pp. 109-113.
5Glenn Welsch, Budgeting: Profit Plan
ning and Control (Englewood Cliffs,
N. J., Prentice-Hall Inc., 1957), pp. 173174.
6See Figure A on page 16.
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Management needs to close the budget loop by recog
nizing that planning
control are interdependent.
Budgeting must serve both
if it is to make a
contribution to the decision process.

ACCOUNTING
FOR THE FUTURE
by Robert K. Jaedicke and
Jay M. Smith, Jr.
Stanford University

use of budgets throughout
are evaluated in terms of their im
modern-day business opera
pact on future profits. The sum total
tions is probably as widespread anof the alternatives which are se
accounting practice as exists. Yet,
lected forms the basis of the plan
it is not unusual to find at least two
ning budget for the coming period.
 
views of the budgetary process;
When one observes the practice
of budgeting as well as the budget
that is, a distinction is made be
tween a planning budget and a con
ing literature, he is frequently left
with the impression that these two
trol budget.
Witness the phrase “budgetary
uses of budgets are dissimilar and
control.” In this context, control is
quite independent of one another.
The purpose of this paper is to dis
thought of and, in our experience,
is frequently carried out as a pro
cuss the inter-relationships between
cess of performance evaluation, or
planning and control with a view
as a process of securing conformance
toward exploiting the full potential
of the budgetary process.
to a plan (the budget). That is, the
budget is established for the firm
and is then broken down into de
The Decision Process. One of the
partment budgets; the budget be
objectives of accounting is to aid
comes a goal against which to
management in carrying out the
measure performance of individ
decision process. In order to clarify
uals, and a good deal of the em
the role of accounting in this pro
phasis is put on meeting the budget,
cess, it is helpful to characterize the
or perhaps beating the budget.
process. One useful way to view
Another view of the budget fo
decision making is as a process of
reacting to changed conditions. If
cuses on planning. This is the whole
field of “profit planning,” where
the economic conditions of the mar
various alternatives open to the
ketplace (for either products or
he

T
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factors of production) are con
stantly changing, the management
is faced with the problem of mak
ing decisions which will give op
timum profits in ight of the
changed conditions. The question
is, how can the accountant provide
data, tools, techniques, etc., which
will help management make deci
sions in the changing environment?
Certainly the budgetary process has.
much potential as a way of improv
ing the decision process.
If conditions are changing, man
agement must make operating ad
justments. Price schedules may
have to be revised, alternate raw
materials may have to be used; at
the extreme, perhaps a product line
should be canceled or perhaps the
firm should go out of business! The
process of making new plans and
revising old plans can be facilitated
if the budgetary process is fully ex
ploited. Accountants have long rec
ognized the need for a plan against
which to control operations. They
now need to “close the budget
1921
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A Magazine
of Planning,
Systems,
Vol.
1 [1964],
No.
2, Art. 11 of both
loop” and recognize
that Services:
budgetary
product
line, a division,
orand
the Controls,
com
to reduce
the
significance
control is an important element in
pany as a whole.
these problems. Also, the possible
the planning process.
In order to judge whether or not
use of the electronic computer to
In order to fully utilize the power
a plan is acceptable, the manage
partially solve both of these prob
of budgeting, the firm must estab
ment must have settled on the ob
lems will be discussed later in the
 is
lish a system where the emphasis
jectives of the firm. If, for example,
article.
on integrating control and plan
maximum long-run profit is the pri
Once the firm’s plan has been es
ning. A framework for such a man
mary objective, then the desira
tablished, the budget or plan for
agement control system is suggested
bility of the plan or the relative de
each activity to be controlled will
in this article. There is also a discus
sirability of several plans can be
also have been selected. It is im
sion of the potential uses of com
judged in terms of their probable
portant in this phase of the control
puters as a way of analyzing and
effect on the profits of the firm.
system that the units of activity be
improving the information feed
The manager faces two very im
established in such a way that re
back part of the over-all system.
portant problems in this phase of
sponsibility can be assigned to cer
the control process, either of which
tain individuals within the organiza
Management Control System
may result in the failure to actually
tion for carrying out the activity in
maximize long-run profit. In the
question. To elaborate somewhat,
The use of the word “control” in
first place, it is usually difficult to
the activity may be a division with
the above title is intended to have
determine if the “best” plan has
in the organization, such as the
a much broader connotation than
been included in the set of plans
Buick Division of General Motors.
that normally attributed to it. Per
under review. That is, there is al
This is a fairly broad and complex
formance evaluation and securing
ways some risk that alternatives ex
unit of control, and there may be
conformance to standards are cer
ist which have not been considered.
several subunits of control within
tainly two phases of control in
This risk can be reduced only by
this major unit. However, so far as
cluded in the concept. In addition,
more careful analysis of logical al
the division is concerned, there will
however, control as it is used here
ternatives.
undoubtedly be a division manager
includes planning and the revision
who
is responsible for all divisional
of these plans as required by
operations.
On the other hand, the
changed conditions. The revisions
unit
of
control
may be a production
in the plan may be occasioned by a
department
which
is charged with
change in external environmental
the
responsibility
of producing
conditions, or by internal condi
some
single
subunit
or component
tions which were found, through
used
in
one
of
the
many
final prod
experience, to differ from those
ucts
of
the
company.
The
respon
originally estimated. Thus, the tra
sibility
of
this
department
may
ditional “planning” and “control”
simply
be
to
produce
a
given
num
functions are included within the
ber of components at a certain
control system itself.
standard cost. The standard cost, in
In the following discussion of the
effect, forms a plan or budget. The
control process ( defined above),
main idea is that control is carried
we will describe the phases that are
out through a process of assigning
typical of any effective manage
responsibility to individuals for cer
ment control system. The phases to
tain parts of the company’s opera
be described are not necessarily
tion.
mutually exclusive or collectively
exhaustive. This discussion is of
Once the unit of activity has been
selected, and once the plan has
fered in the spirit of providing a
been made for each unit of activity,
useful framework against which to
A second problem arises with re
the plan can be thought
in a
evaluate and discuss the kinds of
spect to those plans which are
broad sense, as an index. That is,
changes in the budgetary process
under review. The presence of un
which are necessary to make this
with a plan there is an index of
certainty and the possible lack of
planned performance for the unit of
process a complete and effective
sufficient quantitative data may
activity for a coming operating pe
management control system.
make it difficult to completely eval
riod. The master plan for the
uate possible alternatives in terms
then is translated into various
1. The Plan. The first phase in the
of their impact on long-run profit
control system is to establish a plan
planned indices for the various
of the firm. Hindsight may reveal
units of control that exist through
(budget) for the unit of activity.
that the wrong plan has been se
out the firm’s organization. It
The unit of activity is, of course,
lected. Increased experience in
the control center. It may be a pro
should be emphasized here that the
budgeting and forecasting will tend
internal organization of the firm beduction process, a sales territory, a
https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
20

22

: Management Services, Vol. 1, No. 2, May-June 1964 [whole issue]

The manufacturing foreman's performance should be measured by an index
such as standard cost that includes only those factors he actually controls.

comes very important. Certainly it
is a necessary, although not a suffi
cient, condition that the organiza
tion of the company must be a good
one before control can be effective.

The justification for this statement
can easily be seen, since the assign
ment of responsibility is a very im
portant ingredient in a successful
control plan.
2. Measurements of Actual Per
formance. The second phase in the
control system involves the mea
surement of the index of actual per
formance. The index used to
measure the actual performance
must, of course, be the same as the
index used in the planning budget
so that the two are comparable. As
an illustration of this point, consider
the direct costing controversy. It
seems to us that the direct costing
method and philosophy make more
sense for profit planning and budg
eting than does the absorption or
full costing method. To the extent
that breakeven analysis and cost
profit-volume analysis are used in
the profit planning or budget plan
ning phase, it is best to keep fixed
cost as a period rather than a prod
uct cost. Even in the control phase
of budgeting, it seems to us that the
most useful set of variances on over

Published by eGrove, 1964

head, for example, are derived from
use of the variable overhead rate
only, rather than the full rate in
cluding a prorata share of fixed
costs. If these observations are cor
rect, then the budget can best be
prepared by using direct costing. If
the planned index is in direct cost
terms, then the actual index must
be in direct cost terms. To prepare
interim statements on a full cost
basis and compare the results
against a direct cost budget would
not give a very meaningful compar
ison.
At this point, it makes sense to
consider some of the criteria that
are appropriate in selecting the
proper index, given the unit of ac
tivity. Consider, for example, the
index that might be appropriate to
judge the performance of a division
manager as compared with the in
dex that might be used to judge the
performance of the department
foreman. In the former case, the di
vision manager probably has re
sponsibility and authority for such
factors as selling price, the number
of units sold, the combination of
products to be produced and sold,
etc. In short, his responsibility and
authority for various decisions are
quite broad. He enjoys a great deal
of autonomy, much more autonomy

than is enjoyed by the manufactur
ing foreman. An appropriate index
in such an instance might be the
profit of the division related to the
investment, or the return on invest
ment. This is a fairly broad index
because his profit responsibility in
volves not only the production of
units at a minimum cost, but also
the price at which the products are
sold, the combination of products,
etc.
Consider now the manufacturing
foreman. Here is an instance where
the amount of production may, in
fact, be scheduled for the foreman
by some supervisor higher up in the
organization. It may be that the
foreman is to conform to certain
manufacturing quality standards,
and the factors of production to be
used in producing the unit may also
be determined by the supervisor.
Consequently, the sole responsibil
ity of the foreman is to conserve on
the utilization of the productive
factors in producing the scheduled
number of units at the specified
manufacturing standards. In this
case, a standard cost of production
covering only those costs to be in
curred by the foreman seems to be
an appropriate index. This is a
much narrower type of index than
return on investment. This is as it
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ter not to investigate the variance.2
should be, since the decision-mak
must be compared with the actual
To the extent that the control
index, and the operation will be
ing responsibility and authority of
process
is carried out through the
considered to be in control if a sig
the department foreman are not as
accounting
system, the responsibil
broad as the division manager’s.
nificant variance does not
ity
of
the
accountant
in this regard
Conversely, if the comparison proc
These two illustrations point up
is to analyze variances in such a
shows that a large variance does
one very important criterion for
way that a basis for corrective ac
exist, then things are out of control
judging the appropriate index,
tion is provided. In other words, the
and this gives rise to the fourth
given any unit of activity. This cri
report
that goes to the manager
phase
in
the
control
process.
1
terion is that the index ought to be
should
be in such a form that im
broad enough to encompass as
portant
variances are explained so
4.
Explanation
of
Variances.
This
is
many of the operating (decision)
that
the
manager has a reasonable
a
very
important
part
of
the
control
variables possible over which the
chance
of
taking the proper cor
system,
and,
unfortunately,
it
is
one
decision maker or responsible per
rective
action.
This leads to the next
that
has
received
very
little
atten
son has authority and control; how
phase
in
the
control
system.
tion.
There
is
a
decision
that
has
to
ever, it should not be so broad as to
be made at this stage of the control
include any operating factors over
process, and that decision is
which the responsible person does
whether or not to investigate and
not have control. In short, this
explain the resulting variance. Ob
means assign those costs to the in
viously, it would be better not to
dividuals who have responsibility
investigate the variance if nothing
for incurring them. If this criterion
could be done about it and if no
is followed, costs and other expend
useful information would result
itures that are incurred at a very
from investigation. On the other
high level of the organization will
hand, if the variance could be elim
not necessarily be allocated to in
inated so that costs would be lower
dividuals who operate in lower lev
and profits would be higher in the
els of the organization. In fact, it
future,
or if investigation shows
may be that certain costs cannot be
that
the
plan was wrong, so that
assigned, given the present internal
there
are
some real advantages to
organization of the firm. This will
be gained by revising the plan,
occur where there are two or more
then, obviously, the management
people jointly responsible for the in
would like to have the variance ex
currence of certain cost items. In
plained. This problem is probabi
such cases, effective control can
5. Corrective Action. The fifth step
listic in nature. There is some posi
only be established by changing the
in the control system is to take cor
tive probability that no useful in
organizational pattern to remove
rective action, if such is required.
formation will be gained through
this joint responsibility. If this is
Now this should be thought of in its
the investigation process. On the
deemed to be a more costly move
broad sense. If it is possible to elim
other hand, there is a cost of inves
than is warranted in light of the
inate the variance in the future,
tigation and the decision maker has
possible benefits to be achieved
there will be a cost savings and thus
to weigh the expected gain from in
from controlling these cost items, it
higher profits will accrue to the
vestigation against the cost of inves
probably is better to recognize that
firm. If this is the nature of the var
tigation. If the expected gain is
some incurred costs aren’t worth
iance, then the management is
bothering about. There is a great higher than the cost, investigation
charged with the responsibility for
should take place. If the reverse re
temptation on the part of account
taking the corrective action. Sup
lationship exists, it would be far bet
ants to say that all costs should be
pose, on the other hand, that condi
assigned to some product or some
tions have changed so that the only
department. However, if the re
corrective action that can be taken
sponsibility for the cost does not
1 Although most of the discussion that
is to revise the plan with respect to
rest in the particular department,
follows uses illustrations of unfavorable
the future. Many people have the
very little control will be gained by
variances, we do not mean to imply that
idea that if investigation shows only
favorable variances should not be in
an arbitrary allocation.
that the plan was wrong, it has not
vestigated. Investigation of favorable var

3. Comparison. The third phase
the control system is one of com
parison. It has often been stated
that the essence of control is com
parison and obviously what is in
tended is that the planned index

iances may reveal new and improved
production methods which can be ap
plied elsewhere in the operation, thereby
reducing costs and increasing profits.
Also, investigation of favorable variances
may show up standards which were too
loosely established at the outset and thus
require revision.

2For further development of this con
cept, see Harold Bierman, Jr., Lawrence
E. Fouraker, and Robert K. Jaedicke,
“A Use of Probability and Statistics in
Performance Evaluation,” Accounting
Review, July 1961, pp. 409-417.



22
https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11

24

: Management Services, Vol. 1, No. 2, May-June 1964 [whole issue]

Feedback of information for planning purposes is the most
important—and most frequently overlooked—step in control.

been worthwhile to investigate.
This is a popular misconception
which leads us to the sixth, and last,
phase of the control system.

6. Feedback of Information for Plan
ning Purposes. This, in our opin
ion, is the most important step
in the control system and is the step
that is most frequently overlooked.
Up to this point, control has been
discussed in its traditional form as
being mainly a process of perform
ance evaluation. With the exception
of the planning that goes on in
Phase 1 and the hint of corrective
action to revise those plans in Phase
5, the plan was never used again
except as a measuring stick against
which to compare what actually
had taken place. To be sure, this is
important, but so is the planning
problem. This is the point where
the control loop can be closed by
considering the effect that actual
historical performance has upon fu
ture planning.
It is not unusual to find that
when budget and actual perform
ance comparisons are made, a var
iance may result which is noncon
trollable. This usually means that it
is impossible to do anything about
the variance and if this variance is
expected to continue, it usually
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means that the original plan was
wrong. To view this as a nonsignif
icant finding,
is sometimes done,
destroys much of the planning
power of the budget. This point is
a crucial one and will be considered
in some detail.
As stated before, a large part of
decision making is nothing more
than reacting to changed conditions
and anticipating other conditions
that may change in the future. If
the economic situation changes, the
quicker the reaction of the decision
maker, the better should be the
profits of the firm. Hence, there is
usually a high premium on antici
pating correctly what is going to
happen. Decision making, in this
sense, is a process of making ad
justments at the margin, or choos
ing a new strategy in light of
changing conditions.
Unlike restrictive appropriation
budgets such
are used for gov
ernmental units, there is nothing in
herent in business budgets which
prohibits the flexibility of alternate
plans, if such alterations are ap
propriate because of changed con
ditions. One company emphasized
the importance of this “flexibility”
as follows:

“We believe that budgets should be

a tool to be used in achieving better
operating results. We have found
the preparation of plans for the
coming year to be one of the most
valuable contributions budgeting
can make to our operations. We
have no hesitancy in making deci
sions which will result in variances
from the budget if circumstances
warrant such an action. We have
learned such special actions are on
a better foundation because of the
earlier planning process.”3

There are large profits to be
gained by making the day-to-day
operating adjustments quickly and
correctly. To take corrective action
is a form of decision making. How
ever, it is a moot point as to whether
there are larger savings to be
gained in eliminating a cost vari
ance or whether the significant
profit dollars occur through making
price adjustments, product and fac
tor combination adjustments, etc.,
as these adjustments are called for
because the conditions under which
the firm operates have changed.
Whatever the answer to this ques
tion, it certainly goes without say3Neil W. Chamberlain, The Firm:
Micro-Economic Planning and Action
(New York, McGraw-Hill Book Co., Inc.,
1962), p. 83.
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The control system should anticipate problems before they develop . . .

ing that it is important for the deci
sion maker to have every bit of help
that the budgetary accountant can
give him. The feedback phase of
the management control system can
provide the needed help.

One excellent description of how
an effective feedback control sys
tem can work is furnished by E. B.
Rickard, who describes an example
taken from the system used by Ford
Motor Company.4 Basically, this
control system is project oriented,
and Rickard describes an example
assuming that the project is the
1964 Galaxie automobile. The plan
ning cycle begins in 1958 with the
basic market research and plan
ning, and continues through the
new model launching which is
scheduled for September 15, 1963.
The initial plan for this project con
sists of estimating costs, revenues,
return on investment, etc. This pre
liminary planning phase is carried
on until management is satisfied
that the plan, as made at the con
ception of the project, is financially
sound and attractive. The basic ob
jective of the system is summarized
by Rickard as follows:
“The objective of our control sys
tem as it relates to decision making
is to determine the profit effect and
the degree of financial risk in
volved, evaluate the attractiveness
of available alternatives, assure that
all the reasonable alternatives have
been explored, that the representa
tions made by the supporting of
fices are appropriate, attainable,
and are recorded as commitments
which those offices will be expected
to achieve.”5
It is interesting to note that the
assignment of responsibility ( was

4E. B. Rickard, “The Past Is History
. . . The Future Is Planning, The Con
troller, October 1962.
5Ibid., p. 500.

pointed out in the description of
Phase 1 of the control system) is
mentioned by Rickard in no un
certain terms.
After the plan has been made
and the financial commitments by
the appropriate offices have been
accepted, the next step is to com
pare actual results with planned
results and then to restate or revise
the plan for the remainder of the
project period in light of the addi
tional information provided. It is
important to note here that the
anticipated results of the remainder
of the project are restated and re
vised so that these data might be
used in future planning.
The resulting variances are cor
rected, if possible. That is, if there
are under-runs or if the program is
lagging, every effort is made to
correct the situation so that things
might proceed more in line with
the original plan.
However, as Rickard reports, if
this sort of corrective action fails,
all aspects of the program are sub
jected to an intensive review to off
set the unfavorable variances by
taking action in other areas of the
program. We would take this to
mean, for example, that certain de
sign changes might be made to off
set high costs in other areas of the
program, if this action would pre
serve the profitability of the project
without changing the quality and
acceptability of the automobile. He
points out that, with respect to per
formance evaluation, there is an at
tempt made to determine far enough
in advance what the performance
will be so that changes can be made
if the management does not like
what it sees in the projection of
future activity. The attempt here is
to anticipate problems before they
actually happen so that management
is ready to adjust to changed condi
tions quickly and easily. The em
phasis is on accounting for the fu
ture of the project, not the past.

https://egrove.olemiss.edu/mgmtservices/vol1/iss2/11
24

The balance between perform
ance evaluation and the use of the
system for replanning decisions is
summarized by Rickard as follows:
“We try to be realistic in the sense
that if somebody will obviously fail
to meet his commitments and man
agement has in effect agreed that
the deviation is unavoidable, we
modify our plans accordingly. How
ever, we try to assure that the deci
sion to depart from the plan gets
proper review and approval. We
don’t cavalierly disregard the com
mitments that people have made.
We try to hold their feet to the fire
if it appears at all reasonable.”6

The above description clearly in
dicates that the control system is
used to evaluate performance and
to identify trouble spots in the proj
ect. However, the emphasis is on
future project planning. There is an
attempt to project the consequences
of unavoidable variances and to re
plan the project so as to preserve the
profitability of the project.
The effectiveness of this action
depends to a large extent on the
ability to measure the impact of
ternal and internal changes on the
entire project. Direct effect of a
change is frequently readily ap
parent. However, failure to recog
nize all of the interactions resulting
from the change can result in poor
management action. Programs may
be continued beyond their satisfac
tory cutoff point if changes that
make competing projects more de
sirable are overlooked. Resource in
put changes which result in either
shortage or under-utilization, both
costly to a business enterprise, may
be overlooked.
For example, consider the effect
of a substantial manufacturing cost
variance on the future cash position.

6Ibid., p. 501.
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It may be, for example, that the
actual production cost of a product
turns out to be a good deal more
than was expected when the stan
dard was
On investigation, it
may be that the variance is unavoid
able (perhaps because of a raw
material price change) and that it
can be expected to occur again in
the future. As a result, by the end
of the operating period additional
outside financing may be necessary
to carry higher seasonal inventories
and accounts receivable, etc.
re
vised budget, using feedback infor
mation, may alert the treasurer to
this financing need well in advance.
If so, this information certainly
should be a great deal of help to
the treasurer in reacting rapidly to
the problem.

Computer’s Potential Impact
No discussion of an integrated
management control system could
be complete without some comment
on the potential of the computer.
There are at least two major phases
in the management control system
in which the large memory facility
and rapid computational abilities of
a computer can greatly improve the
system’s effectiveness.
In the first place, it is necessary
that the management accept and
approve the plan before the control
cycle can begin. After the compari
son and investigation phases of the
control cycle, it is necessary that
information be fed back to the plan
ning group for use in drawing up
and revising future plans. Two sep
arate problems are suggested by
this characterization of the control
system. The first occurs at the time
the basic plan is accepted and ap
proved. In view of the uncertainty
that surrounds the usual business
operation and in view of the com
plexity of most business operations,
how does management know which
plan will best meet the long-run
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(profit) objectives of the company?
This is a difficult question to deal
with, and yet a control system is
only as good as the basic plan.
Hence, management needs all the
help it can get in choosing and ap
proving the basic budget plan.
The potential of the computer in
helping to solve this problem lies in
the use of the computer as a simu
lator. In concept, it is possible to
view the budget
a set of external
and internal economic relationships
which, when programed for the
computer, form a simulation of the
firm. This simulation would be a
budget “model” of the firm. The
model would contain statements on
the production constraints for the
various producing departments,
market constraints for the various
products sold, etc. The model
would be stated in general terms
so that the impact on profits of al
ternative plans could be tested. The
important use of such a simulation
lies in its ability to allow manage
ment to experiment with different
alternatives prior to the actual de
cision of adopting a specific plan.
If it is possible to capture the
budget in a computer program as
described above, the potential of
the computer in seeking a better
solution to the budget approval
problem is probably obvious. In the
first place, the computer simulation
could be used to test out the effect
of several different alternatives and
several different management ac
tions, a procedure which is not
feasible in most traditional budget
ing systems. It may be that, in addi
tion to having a better grasp of the
impact of different courses of action,
the management might be able to
eliminate certain alternatives be
cause they are clearly inferior to
other choices that are available. In
addition, a budget simulation might
make it possible for the manage
ment to try out certain measures as
a way of turning an unprofitable

operation into a profitable one. It
should be emphasized that the com
puter cannot make the final choice
of the basic plan for the manage
ment, nor can the computer remove
all the uncertainty about future
operations. However, the real power
of any quantitative analysis is to
help remove
much uncertainty
as possible and to establish the re
lationships between operating vari
ables so that management has a
better grasp of the economic situa
tion. As an example, it may be that
management does not know the
demand relationship for its prod
ucts; however, it will help to know
the various price-quantity relation
ships which must exist in order for
a product to earn the required profit.
Such a relationship would be estab
lished by using the budget simula
tion. It is one thing to ask a sales
manager, “What will the sales be?”
and quite another to ask him if it
is possible to sell more than 10,000
units at $5 per unit! The latter
question should be much easier to
answer. Hence, budget simulation
might help to narrow the range
which the amounts have to fall in
order for a plan to be an attractive
one.
The second key control problem
occurs at the feedback point in the
control system. Useful feedback in
formation imposes two important
requirements. The first is that the
data must be processed quickly and
accurately. That is, the necessary
budget revisions must be readily
available to the management at all
times. The other requirement is that
the budget itself must represent a
complete plan of the firm for the
future. The plan must be complete
in that all constraints on all depart
ments, etc., must be a part of the
budget. When the signal is received
that conditions have changed, the
impact of these changes on decisions
for all parts of the operation must
be determined. It is only through
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of sophistication. There is no need
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to have a “perfect” and “complete”
simulation of the entire firm before
this method will pay off. complete
simulation is probably possible in
concept only. However, the com
plete simulation of a budget is a
goal toward which we can move—
a simulation short of this goal
should be an improvement in the
budgetary process as we know it.
There is certainly evidence in the
literature and in company practice
which suggests that this idea is not
as new and far-fetched
it may
first appear.7

Summary and conclusions

If control systems can exploit its information feedback aspects,
the budgetary process can become an accounting for the future.

this type of rapid and complete re
vision that feedback information
will allow the management to an
ticipate and react to problems. No
tice here that the emphasis is on
revising plans for the future; the
past is important only insofar as it
is useful in predicting the future.
The computer budget simulation
should be very useful in meeting
both of these requirements. Because
of the data processing speed, quick
revision of the budget resulting
from changed conditions should be
possible. Also, to the extent that the
computer simulation is a complete
plan for the firm, the future impact
of present changes throughout the
operation should be readily avail
able. Obviously, the revised projec

tions will only be as good as the
program simulation itself. We do not
mean to suggest that the data are
going to improve simply because the
processing is being done by machine
rather than by a manual process.
The familiar term GIGO (garbage
in—garbage out) applies here. How
ever, to the extent that the simula
tion is complete and the revision
is rapid, the impact of changes
throughout the system will be ap
parent.
The above discussion of budget
simulation via the computer may
appear to be in the class of ivory
tower dreams and quite far from
anything which is capable of being
put into practice. Computer simu
lation takes place at various levels
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In order for accounting to be an
important tool for management, it
is necessary that the system be
future oriented. Information about
the past is useful only if it can be
used as a basis for establishing fu
ture plans. Budgeting is a powerful
technique for performance evalua
tion. But, it is necessary to realize
that information on past or histor
ical variances (between budget and
actual) is useful only insofar as
it can be used to make future de
cisions. Management needs an indi
cation of when economic conditions
have changed and also needs data
to help anticipate change. Variances
which are produced in the budget
ary process provide a set of signals
which can be used to indicate the
extent of change that has taken
place. This information will be vital
to management in planning for the
future. Management control systems
must be structured so as to exploit
the information feedback aspect
budgeting. If this is done, the bud
getary process can be viewed as
an accounting for the future.

7For example, see R. Clay Sprowls,
“A Computer Simulated Business Firm,”
Management Control Systems (eds.) D.
G. Malcolm, A. J. Rowe, and L. F. Mc
Connell, Proceedings of
symposium
held in Santa Monica, California, 1959
(New York: Wiley, 1960). Also, Richard
Mattessich, Budgeting Models and Sys
tem Simulation, Accounting Review, v.
36, July 1961, pp. 384-397.
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DECISION MAKING

ART-OR SCIENCE?
Concluding their discussion of mathematical man
agement, the authors explain how high-speed data
handling can reduce the role of intuition in some
types of business problem solving.
by Clark Sloat and
Arthur B. Toan, Jr.
Price Waterhouse & Co.

In the first of two articles on the
scientific method in management
decision making, Mr. Sloat and Mr.
Toan outlined some mathematical
techniques that can be helpful in

business problem solving; described

how one of them, linear program
ing, might be used in deciding
which plant should supply which
dealer to minimize costs; and listed
problems whose answers can be im
proved by the application of opera
tions research methods. Emphasiz
ing that most of the recent progress
toward making management more
scientific would have been impos
sible without the electronic compu
ter, they now explain its role in
developing data for mathematical
formulation, solving the formulas,
and facilitating control.
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data for decision making and con
is the relationship be
tween mathematical man
trol) can be thought of as provid
agement—if we can use this terming
to the raw material which these
formulas need to work. You can, we
describe the general process of man
imagine, easily visualize pouring
agement assisted by mathematics—
into a computer a large amount of
and high-speed data handling?
data about sales, costs, expenses,
The grand concept of business is
etc.—factual data taken from the
that business consists of a large
company’s records—plus a lot of ad
number of complicated interrela
ditional data—about company plans,
tionships capable of being ex
market conditions, price trends,
pressed in terms of mathematical
competitor actions, general eco
formulas. Business data processing
nomics, and some factors for the
under this concept consists of two
probability that certain events will
parts: (1) the housekeeping part,
occur and certain actions will take
i.e., paying employees, paying ven
place. Once within the computer,
dors, billing customers, collecting
these data would be operated upon
cash, etc., and (2) the data produc
ing part, i.e., providing the infor
in accordance with the rules laid
down by the mathematical formulas
mation necessary for the decision
developed to represent reality. The
making control cycle. The second
result would provide a basis for repart of this job (the production of
hat

W
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No. 2, Art.
11 from the
viewing
past orSystems,
taking and
action
in
operations. This computation will
the present or planning for the fu
take, it is estimated, a couple of
ture.
hours on a very large, very fast
To do this in anything like its
computer. This, we hasten to add, is
complete form would require, even
considered to be a relatively simple
in smaller companies, a fantastic
refinery with many of the more so
amount of computing capacity. It
phisticated time-consuming calcula
has not been and, in all probability,
tions intentionally omitted. Obvi
never will be done in anything like
ously, then, electronic machines can
its ultimate detail.
be useful in solving the formulas.
Nevertheless, as a concept, the
grand concept is absolutely valid.
Express the business relationships
as mathematical formulas; feed in
data about past or future facts and
probabilities; calculate results and
choose a course of action; deter
mine actual results and recalculate
course of action. So far, this con
cept has been applied only to a
limited area of a business—to in
ventories, to sales effort allocation,
Computers can make it eminently
practical to routinize a large
to determining work force needs,
of operating decisions . . .
etc.
Leaving aside the grand concept,
They can also be useful in pro
then, how is a high-speed comput
ducing or processing the data
ing system used? It is used in four
necessary for the formulas—by pro
ways:
viding the following opportunities
1. To solve the formulas when the
which might otherwise not be avail
The process of developing
time required for their solution by
able:
important relationships
other means is excessive
among pieces of scientific
1. To break down the data in a
2. To develop some of the data
data is partly intuitive and
more
detailed fashion than was pre
required to be put into the formulas
partly mathematical. As the
viously
economical
in the first place

quantity of data increases,
the proportion that
mathematical increases
tremendously. That is why
so much use is made of
high-speed computational
equipment. The same
situation exists with business
data, even though the
answers may be less exact
and as hard or harder to
to find. In this respect,
the computer holds an
important potential.

3. To routinize some lower-level
decisions
4. To facilitate the process of con
trol
The problem of allocating pro
ducing to plants, warehouses and
customers, previously cited, pro
duced a fairly awesome number of
complex calculations even with the
relatively few facts and relation
ships being considered. Quite ob
viously, in a real-life situation, the
number of calculations could be ex
tended tremendously by the addi
tion of plants, customers or other
factors.
In an oil refinery with which we
are familiar, 350 formulas with 500
unknowns are to be used to deter
mine how the refinery should be
scheduled to turn what quantity of
what crudes into what quantity of
what finished products to obtain the
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2. To produce the data more quickly
and/or more frequently

3. To explore the data to determine
the kinds of relationships which
actually do exist

The availability of high-speed
electronic equipment can, it can
easily be seen, make it possible to
analyze data in a more detailed
manner. It is obviously more prac
tical to think of manipulating fig
ures into more detailed patterns
when the cost of doing so de
creases. A more detailed analysis
of transportation movements, or
the manner in which materials are
used, or of the sources and causes
of scrap, for example, can provide
valuable data for the mathematical
models.
That high-speed equipment can
make data available more quickly
and/or frequently can also, we be30
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Freed of paperwork by machines that report control data on an exception
basis, management can devote its time to more productive activities.

lieve, be accepted as a general rule
even though numerous exceptions
can be cited.
About the final use, we should
perhaps be more explicit by citing
an example falling outside business.
A scientist trying to find out how
and why something works often
conducts a large number of experi
ments. These experiments produce
results to which we shall once again
tag the term “data.” To find out
what these data mean, the scientist
will try to arrange them according
to all sorts of different patterns to
see what kinds and degrees of re
lationships exist. When the correla
tion is low or nonexistent, the scien
tist will probably be unimpressed,
unless he is trying to eliminate fac
tors. But when the correlation is
high, the scientist will know he has
found a significant factor. This
process of developing important re
lationships is partly intuitive and
partly mathematical. As the quan
tity of data increases, the propor
tion which is mathematical in
creases tremendously. That is why
so much use is made of high-speed
computational facilities in our
scientific and research world.
Automatic decisions

The same situation exists with
business data although, admittedly,
we often do not think of it in this
manner. It is true that we can seek
out relationships and degrees of
correlation in much the same man
ner that the scientist does and that
even though the answers may be
less exact and as hard or harder to
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find, what we do find can provide
an important competitive edge. In
this respect, the high-speed com
puter holds an important potential.
Important work has been and is be
ing done, for example, to determine
the value obtained from varying
the amounts of sales effort—or from
various amounts and types of ad
vertising, just to cite two examples.
Computers can make it eminent
ly practical to routinize a large
number of operating decisions.
It can easily be demonstrated
that many business actions which
we dignify by the use of the term
“decisions” amount to very little
more than the application of a set
of carefully prescribed rules to indi
vidual business events. Checking to
see (1) that a credit limit has not
been exceeded, (2) that the time
has come to follow up a delinquent
debtor, (3) that the inventory on
hand has fallen below the reorder
point are well-known illustrations
of this point.
Many of the rules that are ap
plied are capable of expression
in mathematical terms—dollars of
credit, number of days’ supply on
hand, number of units, percentage
of change from last or normal, etc.
A computer, tackling the decision
making problem, could compare
these mathematically stated rules
with the facts of the case. It could,
using its skill and facility, accept or
reject the customer’s order on the
basis of its acceptability from a
credit standpoint, decide which
customers to follow up, decide
when and how much to order, etc.,
or write out for human intervention

the relatively small proportion of
the situations in which really high
grade human judgment is needed.
A computer could, therefore, ap
ply the rules of mathematical man
agement in a virtually automatic
manner to many lower-level operat
ing decisions.
Computers likewise have a con
tribution to make to the process of
control. Perhaps this contribution
can be expressed most succinctly
by expanding that well-known
“catch phrase”—“If you can’t mea
sure it, you can’t control it”—into—
“If you can’t measure and compare
it, you can’t control it.”
The essence of control is com
parison-comparison with past per
formance, or with a standard, or
with a norm, or with a statistical
deviation from a norm—to cite a
few examples. Once again, this
means that if the events can be
stated in numerical terms, and if
they can be measured and if the
standards of comparison can like
wise be stated in numerical terms,
a real opportunity exists to use com
puting equipment to make these
comparisons, i.e., to exercise con
trol.
This generally means two things
which should be fairly obvious: (1)
that the machine can pass over
those items falling within accept
able limits, and (2) that the com
parisons made can be somewhere
between rather and highly sophisti
cated in their nature. What may not
be quite as obvious is that in the
process you can also free a lot
the time of managers which is now
spent by them in merely identifying
2931
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The varying needs for electronic equipment: unnecessary to nice to essential. . .

problems and their causes for the
more productive work of curing the
problems and reducing the chance
of their recurrence in the future.
However, to leave the impression
that high-speed computing equip
ment is essential in even a majority
of cases would be wrong. Very use
ful results can be obtained in a
large proportion of the cases either
without it or with only its occa
sional use. These results are useful
because of the following:

1. Valuable intuitive ideas will result
merely from having some smart

people look at a situation or a
problem area.

2. Often the calculations are not so
extensive that they cannot be made
by less powerful equipment.

3. It is often practical to omit cer
tain refinements, and thereby to
simplify the calculations, without
sacrificing too much of the value
which could be obtained from the
ultimate solution.
4. Many times it is feasible to solve
the problem by the occasional use
of high-speed equipment and to
portray the results in tables, charts
or graphs which can be used in dayto-day operations.

Thus, to use some terms we used
before, the correlation between
mathematical management and
high-speed electronic equipment
varies all the way from unnecessary
to nice to essential.
All of this is not, of course, quite
as simple as it may possibly have
been made to sound. Limitations on
the usefulness of these methods do
exist; we merely made the deliber
ate choice not to clutter up the con
sideration of the basic ideas with a
lot of qualifications, but instead to
treat these limitations en masse.
Some of the limitations represent
just
severe limitations on the ap
plication of intuitive judgment. We

were we out of stock and what were
the consequences of this?
4. The basic absence of informa
tion about the past, present and fu
ture acts of our competitors and of
the business world in general.

The computer's answers can be por
trayed in tables, charts, or graphs.
should, however, think about them
briefly because of the apparently
unavoidable human characteristic
of imputing a high degree of pre
cision to almost everything which
is expressed in mathematical terms
—whether this is deserved or not.
The limitations are these:

1. The inability of people and ma
chines to ferret out of the mass
of business data which is available
a precise statement of the relation
ships and interrelationships which
exist. This problem, it might be
added, is in no way helped by the
fact that many of these relation
ships conflict in such a way
to
obscure rather than to clarify real
causes and effects.

2. The great difficulty of predict
ing with a high degree of accuracy
the impact of some new event—mil
itary, economic or technological, or
even a hit TV show—on your or
your competitor’s position.
3. The absence of a great deal of
important information about past
actions and events—information
which was not kept because it was
considered of only transient signifi
cance. We can often tell, for ex
ample, what happened but not the
conditions which existed nor the
reason for the action and not the
consequences of taking the action
or of not taking it. To choose a very
simple, yet key bit of information
which is rarely available—how often
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5. The fact that in many instances
we are concerned with marginal or
incremental values and costs—with
the net marginal gain from stocking
more or less inventory, with the net
marginal gain from changing the
staffing of a toolroom, with the net
marginal gain from changing the
maintenance policy, etc. This infor
mation is not normally available at
present—or at least, not without
many approximations and/or a
great deal of digging. As a matter
of fact, many thoughtful account
ants believe that a new or at least
drastically modified concept of ac
counting and record keeping may
be necessary before this information
does become readily available on a
reliable and routine basis.

6. The difficulty in placing a con
crete value on some of the intangi
bles—customer goodwill, good em
ployee morale, community reputa
tion, etc—which form an important
consideration in many business de
cisions.
7. The need to develop additional
mathematical techniques which are
capable of coping with some of the
problems and relationships of busi
ness. A number of mathematical
methods now in use, strange as it
may seem, did not exist ten to
twenty years ago but were created
to fill the need. Still more are wait
ing to be developed.

8. The fact that computers them
selves with all their power and abil
ities can be and often are physically
and economically outstripped by
the size and complexity of business
problems and relationships.
This sounds like a fairly imposing
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It is difficult to place a concrete value on some of the intangibles—such as
customer goodwill, employee morale, community reputation—that form an
important consideration in many business decisions.

set of limitations and it is. But im
posing as they are, they do not off
set the present and potential power
of OR as a valuable aid to manage
ment.

One question which is often
asked by business executives is
“How do we organize to use these
methods?” From the previously
cited list of problems you can un
doubtedly recognize many prob
lems which would be susceptible to
solution by OR techniques. The
question, therefore, of what to
undertake seems to be the simple
one. The problem of how to under
take it is not quite
easy.
First, you must have available a
competent technician. These people
are not easy to find. Your degree of
success in OR technique will, how
ever, depend upon the quality of
the personnel employed in the effort.
The operations researcher to be ef
fective requires a rather broad
knowledge of many different scien
tific techniques. He must know
probability statistics, differential
equations, calculus, etc., as well as
many of the concepts which have
been developed in the physical
sciences. He must know when he
cannot use a mathematical expres
sion for a normal distribution or a
Poisson distribution, when to use
certain mathematical theorems,
Published by eGrove, 1964

when to use linear programing,
when to use game theory, as well
all of the other various tools which
have become available.
After you have a technician, it is
necessary to supplement his efforts
with those of people who know and
understand business operations.
This may be contradictory to the
statement of many of the wellknown operations researchers, but
it has been our experience that so
lutions to problems are obtained
far more quickly and in a far more
practical manner if the team study
ing the problem includes someone
who is thoroughly acquainted with
the operation under study. No
benefit can be obtained from any
technique unless a practical, usable
solution is derived. Therefore, it is
necessary to avoid a completely
ivory tower approach, and put em
phasis upon the practicability of re
sults. On the other hand, you
should not completely discourage a
certain amount of research beyond
the requirements of the immediate
problem, for in the longer view one
can expect a payoff for such free
dom as a result of the basic stimu
lation which your OR man receives
under such conditions.
No one can provide a nonmathe
matician with sufficient knowledge
of the techniques in a short time to

enable him to carry out the techni
cal parts of the studies. The im
portant thing for the nontechnician
is to know that mathematical tech
niques are available for stating
some of the complex relationships
which exist in business today. It is
important for the nontechnician al
so to know that with some study
and effort he can generally check
the logic expressed in these mathe
matical relationships, so that he is
able to provide the technician with
the benefit of his knowledge of the
intricacies of business relationships
and to apply common sense checks
to the results.
We are just on the threshold in
the development and use of these
techniques. We have, however,
learned enough even at this point to
know that despite their limitations,
they can be highly beneficial and
often lead into relatively new con
cepts in the solutions to problems.
We do not know enough about ap
plications at the present time to
fully define all types of problems
which may be susceptible to solu
tion through use of these methods.
We do know that the area of ap
plicability is very broad.
We do know that the methods
and techniques of science can con
tribute to the art of business man
agement.

31

33

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 2, Art. 11

A new technique for first identifying and then correct
ing the underlying causes of major trouble spots in an
industrial organization has been under development for
past three
at the Sprague Electric Company.
Here’s a first-hand report
how well it has worked—

INDUSTRIAL
DYNAMICS
by Bruce Carlson
Sprague Electric Company

controlling a home
furnace . ..
man driving an automobile . . .
A manufacturing company . . .
At first glance, the three have
absolutely nothing in common. But
on closer review, they do have one
single identifying similarity.
Each represents an information
feedback system in which a stimu
lus—the temperature, another car, a
change in orders—causes a reaction.
The reaction in turn affects the
stimulus. The change in the stimu
lus then creates a further reaction.
The process is one of continual in
terplay and adjustment, as informa
tion flows back and forth within the
system.
Each the three is a closed loop
information system, in which one
action creates a reaction which
modifies the first action. The ther
mostat, when the temperature drops
below a certain level, switches on a
thermostat

A

furnace. When the furnace brings
the temperature up to the desired
level, the thermostat turns the fur
nace off. The man driving down the
street automatically reacts when his
car deviates from the speed or direc
tion he desires; and his reaction cor
rects the deviation.
business follows much the same
pattern, except that its reaction
time is much slower. A rise in orders
will call forth a reaction within the
business, but it may take weeks to
occur, because so many factors and
so many people are involved. The
necessary information needed by
each of the people to make the cor
rect decisions about the action to be
taken has a time lag factor much
longer than that present in the case
of the man driving down the street.
The man can react almost instanta
neously; the corporate enterprise
will take much longer.
Yet both are dynamic; both do re
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act to stimuli which they, in turn,
modify.
This extremely general phenome
non is the underlying basis for a new
management theory called Indus
trial Dynamics. Relatively new, that
is. Actually, the theory has its roots
in work in electrical engineering
which has been evolving since 1937,
but we at Sprague Electric were
the first to systematically apply it to
an industrial situation.
Basically, Industrial Dynamics in
volves the construction of verbal,
graphical, and then mathematical
models of the closed loop feedback
characteristics of the most important
activities of an industrial system. In
the models, conditions—or more pre
cisely, delayed and distorted infor
mation about conditions—are the
bases for decisions that control ac
tions which in turn alter the condi
tions that are the bases for other de
cisions, and so on.
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Decision function
: Management
trial Dynamics and operations re
Flow channel
search are the differences between
— — Information sources
systems engineering and operations
research. By a better understanding
of the entire relevant system, engi
neers try to improve its perform
ance. On the other hand, operations
researchers traditionally focus on
getting mathematically optimum so
lutions problems arising in a rela
tively small part of the system. In
dustrial Dynamics models are con
structed to follow the broad out
lines of
important facets a sys
tem and to reveal the causes of be
havior that could not be found by
examining each of the system’s parts
separately.

Goes beyond systems analysis
This may seem like a description
of the ordinary systems approach
used in business, in which painstak
ing research into all details a com
pany’s operations eventually results
in flow charts that show the com
As pany as a total, functioning entity.
To a degree this is true, but the In
dustrial Dynamics approach goes
beyond representing the functions
within a single company and be
yond the flow chart stage to mathe
matical equations which are simu
lated on a large-scale electronic
computer.
Every ID model has four basic
features:

Levels which represent the accumu
lations at various points in the sys
tem at any given point in time. An
inventory, a bank balance, the
people in a department, are each
a level. Looking at them another
way, levels exist everywhere there
are delays in flow rates.
Flow Rates are the present move
ments between levels. Flow rates in
dicate activity; levels measure the
state to which the system has been
brought by the activity.
An example: an electric power
generating station. Its total capacity
would be a level; the demands made
upon that capacity would be a flow.
If demands exceeded capacity, ad
ditional capacity would have to be
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The basic Industrial Dynamics model is based on levels and flow rates.
the contents of one level flow to another level, information about
flow is relayed to decision functions that control the rates of flow.

constructed. So flow rates determine
levels—as levels do flow rates.
An example: inventory reorders.
When stock in inventory (a level)
goes below a certain predetermined
point, additional stock is ordered
from the factory. Movement of
goods (a flow rate) from factory (a
level) to inventory (a level) will
change both factory and inventory
levels.
Decision functions or rate equations
determine how the information re
ceived about levels leads to the de
cision whether to lower or increase
a flow rate. Thus, in the simplest ex
ample, an automatic reorder point
for inventory would initiate an in
crease in the flow rate from factory
to inventory whenever that point
was passed.
Information channels are the media
connecting decision functions
levels.
It is the Industrial Dynamics
thesis that this basic structure can
be used to describe the simple net
works that, when all put together,
form the company model. Six or

fewer networks generally provide a
meaningful model of an industrial
situation.
The materials network, which repre
sents all flow rates and levels of
physical goods.

The orders network, which includes
orders for materials, requisitions for
new employees, purchase
new
plant or office space.
The money network. Here money is
used only in the sense of actual cash,
with money flow the movement
payments between money levels.
The bank balance is a money level
under this concept; accounts receiv
able and price are not included;
they are part of the over-all informa
tion network which interconnects
all the others.

The personnel network, which out
lines the company’s position in terms
of available manpower and utiliza
tion of manpower. Obvious levels
here would be the labor pool, men
in training, men working at the fac
tory. Flow rates would be the rates
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and Massa
Controls, Vol.
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2, Art. 11in the multi
at which workers
were moving
causes
wereNo.
obscured
taken
Sprague
and the
one level to another.
chusetts Institute of Technology.
tude of complex day-to-day details
Jay Forrester, a member of the
of the business. It was intensive in
The capital equipment network,
M.I.T. faculty and the founder of
vestigation and the controlled ex
which includes factory and storage
Industrial Dynamics, was the proj
periments performed by simulating
space, tools and equipment. Flow
ect leader. The product chosen was
the models that enabled us to detect
rates would include the installation
a miniature paper capacitor which
them. The roots of the problem were
new equipment and production
had been in production for about
not in our order processing and
space, and the discard rate of old
ten years, and is sold to a variety
scheduling procedures, as common
machines.
customers whose annual usage was
ly believed, but rather in our em
relatively stable, but whose total
ployment and inventory reordering
Finally, and most important of all,
weekly order volume fluctuated
practices.
there is the interconnecting informa
very widely.
tion network. Obviously none of the
The first approach taken by Pro
Delivery cycle vital
five subsidiary networks can exist in
fessor Forrester and his team was
a vacuum; decisions in each are in
construction of what would now be
For the capacitor and many of our
fluenced by information flowing in
considered a conventional mathe
products, the delivery cycle is the
from other networks. So the infor
matical model of the company’s provital competitive factor. Because
mation network is the co-ordinating
duction-inventory operations. The
these components have been on the
system for all the others, transfer
model used order-by-order, item-bymarket for a long time, the quality
ring information about any level to
item statistical simulation of the
provided by reputable suppliers is
decision points using that informa
about equal. Prices of important
Monte Carlo type. Forrester soon
tion in any network.
became convinced that the ap
producers are also at about the same
An example:
radical change in
proach was not comprehensive
level. But delivery time is vital.
Many of our customers are working
the orders network will invariably
enough. The model was not oriented
affect the materials network, and
toward the most important mana
on government or industrial con
could affect the personnel and capi
tracts where heavy penalties accrue
gerial decisions concerning the
if promised delivery dates are
tal equipment network
well. It
product; the interaction of the com
pany with its market and labor
missed. It is essential that they have
should certainly be communicated
to the money network. Thus, the in
supply. It presented a static picture
the components they need at pre
of a part of what was really a con
formation network has the job of
cisely the time they need them.
But there are fluctuations in
tying together the entire company
stantly changing situation, and thus
week-by-week
orders, so that we
into a cohesive whole able to make
could not lead to any significant
basic
improvement
in
the
system.
cannot
detect
a
continuing rise in
a co-ordinated response, just
the
nerves in the human body make
He therefore persuaded manage
the order flow until several weeks
ment that a better approach was to
have passed. In our business you
possible a logical and controlled re
construct a model which empha
can’t have a "shape up” every morn
sponse to some outside stimulus.
sized the information feedback
ing, and that is just about what
characteristics of the system, which
would be necessary if we immedi
Industrial Dynamics at Sprague
gave greater recognition to the in
ately reacted to every change in
Sprague Electric Company is the
teracting delays and decisions with
order rate. On the other hand, if we
in the system, and to its behavior
country’s largest producer of capaci
react too slowly, order backlogs and
as a whole.
tors and other electronic and electri
consequently delivery delays will
cal circuit components. Research
put us at a competitive disadvan
The goal was to reduce costs and
and engineering have long been the
improve delivery service by stabiliz
tage.
animating spirit of the company,
We were thus faced with a situa
ing our inventory and production
tion that ran roughly like this:
and profits over the years have been
levels. We are in a business which is
A rising order flow would not
the largest when the percentage of
not seasonal, but which does have
change our production level at all to
new products has been the highest.
cyclical swings in incoming orders
start with. Orders would be filled
This has led to a recognition of the
which also appeared, but in greater
pervasiveness of change, while at
from inventory as much
possible
magnitude, in our manpower and
with the factory manufacturing "to
the same time management’s profit
inventory variations. One of the first
order” components and replenishing
consciousness has resulted in a
things revealed by our study of the
search for better ways
doing
models was that our old practices
inventory as best it could. Over a
actually were a contributing cause
things that carries over into the field
period of rising sales, however,
of the fluctuations in manpower, in
of management, as well
product
backlogs would increase
would
development. In 1957, a joint re
ventory and even incoming orders.
inventories after a brief initial de
How? It was a matter of timing
search project to find ways to im
cline. By the time the over-all rise
in orders was detected and steps
prove the operation of one of our
and a human tendency to overcom
pensate in time of crisis. But these
important product lines was under
taken to increase production, aver
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lengthened.
Shortly our customers would be
come aware of the lengthening, and
would increase their lead time for
orders so they could be assured of
meeting their delivery dates. Cus
tomers ordering farther in advance
place orders over and above those
hey already have in the pipeline,
hence causing a total order rise
greater than would occur if we
could have maintained our normal
delivery time. This put an even
heavier load on the factory, thus
exaggerating what appeared to be
the necessary increase in production
capacity.
Our inventory policy, which was
much like any that is based on tra
ditional rules of thumb—for in
stance, maintaining four weeks of
sales—or, that is derived by con
ventional OR techniques—as in fill
ing a constant 95 per cent of orders
from stock—also aggravated the
problem. Why? Because when sales
increased not only did actual inven
tories go down, but desired inven
tories went up and alert inventory
control people placed more than the
normal number of inventory replen
Major system details of the Sprague Electric Company's inventory
ishment orders on production. So,
production function. Orders flowing into the Customer (Input B, top
not only were production people
right) cause the Customer Engineering department to issue orders to
its own Production department and to the component supplier (the
scrambling to keep up with an in
Company,
bottom box). Incoming customer orders are separated into
crease in customer orders, but also
stock orders which go directly to Inventory, and special
which
with inventory orders.
go into Backlog to be transmitted to Production. Under the old pat
Increasing production capacity,
tern, as Backlog of orders built up, it was reflected in Employment

for Sprague Electric, within broad
policy, which caused the Employment level to rise as the Company
drew on the Labor pool by raising the rate of hiring and training more
limits means simply hiring ad
workers
for Manufacturing.
ditional workers. However, such
workers have to be trained. Thus, in
addition to the time it took us to de
versely, inventory was falling while
delay shortened and, consequently,
cide
hire additional workers,
after a time customers began order
production was falling. This,
there was a further lag before we
ing less far ahead.
course, amplified the production
could begin to whittle down de
There was, in other words, a
downswing, so that production went
livery delay. During this time cus
lower than sales. In other words, our
vicious cycle, producing oscillations
tomers continued to increase the
in production, inventory, and man
inventory policy both increased the
lead time on their orders, which
power far greater than the total
peaks and decreased the valleys
turn caused even bigger backlogs,
change in sales. In our effort take
our production fluctuations.
and even greater delivery delays
corrective action, we were actually
It was postulated that a system
until the new employees and those
aggravating it. In their effort to take
which was more sensitive to incom
training them became productive
corrective action, our customers,
ing orders, less sensitive to backlogs,
enough to start reducing the back
too, were further aggravating the
and in which inventory orders were
logs.
problem.
increased when sales were falling
At this point there were more
This showed up very clearly in
and decreased when sales were ris
people in production than necessary
the models. We found that our in
ing would help dampen the ex
to take care of incoming orders. As
ventory was peaking shortly after
treme fluctuations in production.
backlogs returned to what were con
production peaked, and was rising
This proved true when tested with
sidered normal levels, the delivery
while production was rising. Con
the models. The result: a greater
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andwas
Controls,
1 [1964], No.decision
2, Art. 11rule and it was
ment, and, concomitantly, a better
sonally sold the idea of the new
followed closely.
delivery delay situation.
The production scheduler was
methods. In return, the managers
given a priority list of program stock
suggested minor modifications to the
items that could be produced when
policies and pointed out a number
Implementation
ever factory capacity exceeded that
of additional problems—the deter
We first experimented with the
necessary for customer orders. On
mination of inventory reorder
program in actual operations on a
the other hand, customer orders are
points, systems changes necessary
tentative basis. Implementation of
always given priority over inventory
to generate more easily the informa
the new policies began in early
replenishment orders. Finally, we
tion required to operate the new
1961, and the weekly employment
changed our policies so that total
policies, and so forth—the solutions
decision rule was being used on a
authorized employment each week
to which improved the systems be
routine basis by September of that
was based on long-term average
havior. Actual results of deviations
year. Although middle ine man
sales and inventory adjustment over
from the new methods were
agement had been fully informed
a long period of time (to better bal
checked against results predicted by
about the project from the start, and
ance the absorption of sales fluctua
the model under the new policies.
was often asked to give advice on
tion between inventory and employ
The answer was conclusive. If we
various points, it did not really par
continued to build some inventory
ment).
ticipate fully in the project until the
We should make clear at this
during a period of falling sales, and
implementation phase was reached.
point that the new policies, and par
let it temporarily drop during a
In the early phases of the implemen
ticularly the employment decision
period of rising sales, we would be
tation, much time and effort were
rule, did not replace the existing
able to stabilize both our work force
spent by both company and M.I.T.
system completely, but rather
and our inventory, and cut down
personnel in educating line manage
served to provide an additional in
the extreme oscillations in produc
put to decisions that were then and
ment by explaining in detail the new
tion that had been characteristic
policies and what they were de
still are being made by operating
the product line. Over a period of
signed to achieve. No one was
management. In fact, there have
time, considerable interest devel
forced to follow the new procedures;
been and still are occasions when
oped in the application of the new
the rule is disregarded, because it is
very difficult for line managers con
ditioned by years of experience to
reacting intuitively to sudden
changes in business conditions to
accept with complete faith the rela
tively slow reaction times called for
by the policies of the I.D. model.
The important thing, however, is

that despite occasional deliberate
deviations, the new policies con
tinue to influence the decision
maker and he to influence the poli
cies, which have undergone a num
ber of minor modifications.

Results

Time

Figure illustrates production-inventory pattern under old system
at Sprague. As production rose to meet orders, inventory levels
followed rise. But the increase in production and inventory auto
matically
in drop in orders as backlog was reduced.
Thus production peaked as orders were declining, and inventory
reached highest point after production had begun to fall off.
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On the basis of our experience to
date, we can report a number of
tangible accomplishments which we
believe are directly attributable to
the application of the model. These
are as follows:
1. Comparison of data before and
after implementation of the new
policies shows that productivity,
measured in units per man-hour, in
creased by 12 per cent. This we be
lieve is partly the result of the more
stable employment called for by the
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Sprague’s own actions and those
new decision rule, and partly the re
: Management
Services,
Vol. 1, in
No.a 2,closed-loop
May-June 1964
sult of aggressive methods
improve
customers
feed[whole issue]
back system. It had been assumed
ment programs.
from the start of the project that the
2. The production cycle has been
long-term fluctuations arose in large
slightly shortened, as a result
the
part because the customer tends to
of
higher productivity and improved
follow
a policy of ordering farther
scheduling procedures.
ahead as the company’s service de
3. The inventory level is being used
lay becomes long, and of holding
to absorb factory pressure in periods
orders back when the delay be
of peak sales by cutting back inven
comes short. In other words, the
tory production and allowing the in
company’s employment decisions
ventory level to fall. In one period
which directly affect the delay time
of peak employment before the
are reflected in the customer’s order
changes, inventory was rising at the
ing rate. Thus, by modifying its own
rate of 10 per cent of the average
policies along the lines of the model,
sales rate. At peak employment after
it was hoped to damp out fluctua
the changes, inventory was falling at
tions in the incoming order rate. We
the rate
over 11 per cent of the
are sorry to say that this has not
average
rate, and this con
been achieved; after more than two
tributed to a variation in employ
Industrial Dynamics,
years, incoming orders for the prod
ment that was considerably less
although a relatively new
uct in question are fluctuating as
than would probably have occurred
widely
ever, and it has been
technique, has already
under the old policies.
necessary to modify the employ
created fierce controversy,
ment decision rule in recognition of
4. Inventory is better balanced, be
Its backers feel that it is far
this fact. The importance of the
cause of certain procedural changes
more significant than the
feedback concept in virtually all
suggested in the course of the study
more
conventional opera
and the use of computer-established
socio-economic systems is one of the
tions research methods,
cornerstones of the Industrial Dy
reorder points.
namics approach. Although this is
because it suggests solutions
probably a valid concept, our proj
No attempt has been made to
to more basic problems than
ect does not, to date, support the
measure exactly the effect on profits
can be attacked by O.R.
part of the philosophy which im
of the new policies. This would be
techniques. The difference
plies that a relatively few easily dis
a very difficult and costly under
between the two approaches
cernible factors interact to form
taking requiring extensive changes
feedback loops which persistently
the difference that exists
in company-wide accounting sys
dominate the behavior
a given
tems, which are not deemed worth
between strategy and tactics,
system.
while in view of the fact that the
in this view, Many O,R, ex
study has been confined to one
perts, on the other hand, do
product line among approximately
Evaluation
not feel Industrial Dynamics
fifty on which profit information
has proved itself in any
Let us attempt an evaluation of
must be compiled. Instead, all con
way . . .
Industrial Dynamics in light of
cerned have agreed that the record
the Sprague experience and touch
of operations since the new policies
briefly on some of the problems we
were introduced clearly shows im
The three most important ones,
provements. Some of these improve
in my opinion, are (1) the scope of
ments have, we believe, resulted
Industrial Dynamics models; (2)
from the application of more con
the level of aggregation of model
ventional systems and procedures
variables; and (3) validation of In
and quantitative decision-making
dustrial Dynamics models.
techniques, but it is also probably a
With respect to model scope, we
fact that these changes stemmed in
are not sure that we have learned
large measure from the insights pro
vided by the model simulations.
how to determine what the scope
should be, or whether the amount of
In one major respect, however,
the Sprague Industrial Dynamics
detail that was finally included in
project has not had the predicted
our model is the right amount. In
effect. This was in the area of long
this stage of the development
In
term fluctuations in recurring or
dustrial Dynamics, primary reliance
ders and the interaction between
must be placed on intuitive judg-
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ment in determining scope. For ex
ample, because the Sprague model
omitted explicit representation of
the company’s competitors, there is
some question whether the com
pany’s market is adequately repre
sented.
Another problem arises from the
necessity to include, in order to
have a closed feedback loop, a
model sector representing the com
pany’s customers, about whose
operating policies little is actually
known. As we pointed out earlier,
we have postulated certain appar
ently logical responses by the cus
tomer to the delivery delay he sees
on Sprague’s part, but we do not
know enough about what deter
mines his ordering decisions to say
that our customer sector is a correct
representation of what really hap
pens. The fact that operation of the
new policies has not yet had any
noticeable effect on the fluctuations
in incoming orders reinforces this
feeling, although it may be that in
sufficient time has elapsed for the
feedback effect to be noticed.
With respect to the aggregation
variables, no systematic way has
been developed for aggregating
nonlinear elements of the system.
For example, in the Sprague model
we are aggregating orders from dif
ferent kinds of customers in a num
ber of different industries, and we
are aggregating orders calling for
immediate delivery and orders call

ing for extended future deliveries.
We hope this is justified because the
differences among these various
categories are not dynamically im
portant, but there is no way of being
sure of this. With all the random
fluctuations in the available infor
mation about real-world phenom
ena, it is virtually impossible to de
tect underlying causal mechanisms
from existing data. We are therefore
forced to rely on the opinions of
operating people who are close
enough to have formed opinions
about what is important in a given
activity, but who are also close
enough to it to have biased views.
With respect to the validation of
Industrial Dynamics models, Jay
Forrester has stated that:
“The significance of a model de
pends upon how well it serves its
purpose. The purpose of Industrial
Dynamics models is to aid in design
ing better management systems.
The final test of satisfying this pur
pose must await the evaluation of
the better management. In the
meantime the significance of models
should be judged by the importance
of the objectives to which they are
addressed and their ability to pre
dict the results of system design
changes.”*
We believe the present Sprague
*Forrester, Jay W., Industrial Dynam
ics (M.I.T. Press and John Wiley & Sons
Inc., 1961), p. 115.

Diagram illustrates decision and information feedback pattern. In
formation influences decisions which determine actions. Results of ac
ons taken become information which in turn influences subsequent de
of
cisions. These in turn affect subsequent actions in a continuous chain.
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model has “served its purpose,” in
that it has led to the design of im
proved management policies relat
ing to important operating objec
tives of our company. It has
demonstrated an ability to predict
the results of system design changes
in some areas, but has not succeeded
in damping out the large fluctua
tions in the order rate. However,
we are sufficiently satisfied with the
results to date that we have ex
tended the use of policies similar to
those tested by the model to at least
one other product line, and prob
ably will extend them to still others
in the future.
We have the impression that In
dustrial Dynamics as a discipline is
increasingly concerned with the
more intangible aspects of industrial
behavior. This may be because one
is more immediately aware, in pro
duction-distribution systems of the
type represented by this first
Sprague model, of problems
scope, aggregation, and others 1
have not mentioned. Moreover, in
such systems, available data are apt
to be distorted, making it difficult
to sort out the really significant
causal relationships that must be
represented in a model. Another
difficulty in applying Industrial Dy
namics to these more tangible types
of problem is that the system
changes suggested by Industrial
Dynamics models may be in direct
conflict with other more convention
al control techniques. It may, there
fore, be very difficult to apply the
new policies in one area of a com
pany’s operation without applying
them throughout, which may well
entail dropping some cherished con
trol procedures and devising new
ones to more adequately measure
system response.
The Industrial Dynamics project
at Sprague Electric has followed a
similar evolution. In a general way,
we have applied Industrial Dynam
ics to higher level problems in con
trast to the relatively low-level
production-distribution system rep
resented by the model discussed
here. Higher level problems deal
with such things as new product
growth, divisional growth, or total
40



corporate growth. In general,
they
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are more important, more long
range, and more difficult to solve.
Most significantly, they deal more
with intangibles, and the benefits
of a study are likely to come more
from insights gained in making a
study than from any mathematical
decision rules that may emerge.
When applied to solving tangible
problems, we believe Industrial Dy
namics is slower and more costly
than conventional operations re
search techniques, and to date has
probably yielded smaller payoffs,
although it has certainly pointed out
some important shortcomings of
certain widely accepted analytical
procedures. One thing we are cer
tain of is that Industrial Dynamics
will profoundly influence the de
velopment of other management
science techniques. This has hap
pened already at Sprague Electric,
where, it should be added, we are
continuing to devote a portion of
our management research effort to
more conventional areas manage
ment science.
It appears to us that the concep
tual relevance of Industrial Dynam
ics is being more widely accepted
today in the business schools than
it is in industry, and we hope that
the experience of Sprague Electric
In any industrial system, the simple information-feedback loop shown
Company and others with this
on
facing
becomes an infinitely more complex multiple loop,
powerful new philosophy will help
interconnected system. Decisions are made at many points through
to bring it to the attention of more
out the system, each of which results in actions that create informa
and more business managers.
tion to be used at various other decision
in the complex.

One of the major advantages
claimed for Industrial Dynamics by
its partisans is that it is far more eas
ily understood by management all
down the line than some of the eso
teric mathematical techniques em
ployed in conventional operations

research applications. All equations
in Industrial Dynamics, for exam
ple, are expressed in a form of short
hand representing common business
words. Thus: one term of an equa
tion might be IFAC, which would
stand for Inventory, Finished, Ac
tual at Customer (Units). Since
many equations encompass time,
three arbitrary symbols, J, K, and L
are used to represent periods

Published by eGrove, 1964






time. J represents the previous solu
tion time
an equation, K repre
sents the present moment, and L
represents the next solution of the
equation. (The time interval be
tween J and K and between K and
L is always fixed, and is known as
Delta Time.)
Thus, a complete equation to de
termine the state of a present level
would be:
IFAC.K = IFAC.J. (DT)(UAIC.
JK—URMC.JK)
Meaning
the terms:
IFAC.K—Inventory, Finished, Ac
tual at Customer (Units) at present
time, K

IFAC.J—Inventory, Finished, Ac
tual at Customer (Units) at past
time, J
DT—Delta Time (weeks)
UAIC.JK—Units Arriving at Inven
tory at Customer (Units/week)
during the time interval, JK
URMC.JK—Units Received in Man
ufacturing at Customer (Units/
week) during the time interval, JK
In other words, inventory at cus
tomer at present time is equal to
inventory at previous solution time
plus the difference between addi
tions to inventory and shipments
from inventory during the interval
from previous solution time to pres
ent moment.

39 41

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 2, Art. 11

It is this author’s thesis that the management infor
mation requirements of larger organizations can
be met by batch methods of data processing.
re
ports a trend toward instantaneous processing in
review of

ON LINE-REAL TIME
SYSTEMS—1964
by Richard E. Sprague
Touche, Ross, Bailey & Smart

Two years ago Mr. Sprague
predicted, “By
nearly all
electronic data processing sys
tems will be of an on line-real
time variety” (Electronic Busi
ness Systems, Ronald Press,
1962). Today he still stands by
that forecast. He tells why in
this article, which reviews the
evidence supporting his thesis
in the light of the develop
ments in equipment and in
business systems that have oc
curred since his book reached
the stage of final editing.

wo years ago a prediction was
zation ought to ask itself before pro
made concerning on line-real
ceeding to an OLRT system. The
time systems. Enough new evidenceanswers, in general, do not begin to
has been accumulated to examine
explain the trend. One must dig
the prediction and to test the thesis
deeper into the very nature of data
underlying it.
processing, business systems, and
An attempt was made in Electron
the way an organization is operated
ic Business Systems to formulate a
and managed to find the explana
thesis which would explain the
tion.
trend toward On Line-Real Time
The thesis, and the research work
(OLRT) systems. The skeptics and
behind it, did just that. As a result,
the economists when made aware
the trend toward OLRT can best be
of the trend usually comment on
explained by reversing the skeptic’s
question to ask, “Can we afford not
the high cost of OLRT mechani
zation and ask how any organization
to have an OLRT system?” This
outside the military or airlines or
should be expanded a little. The
savings banks would be able to justi
thesis implies that for most larger
fy the cost.
organizations to be managed and
This is a very pertinent and legiti
operated in the manner which most
mate question which every organi
advanced business systems groups
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Total OLRT System Diagram

Figure I

advocate today, the information,
storage, processing, communication,
decision making, and display re
quirements can not be met by batch
processing methods.
OLRT systems provide the only
feasible solution to meeting the re
quirements available today.
For the smaller organization as
well, OLRT systems are the only
feasible type to meet the require
ments generated by the necessity of
sharing systems among small users
in order to compete for business. In
the long run, when enough subscrib
ers share an OLRT service, the costs
are bound to be lower and justifica
tion will be easier.
So, it is not sufficient merely to
ask, “How can we justify an OLRT
system?” It is essential that the basic
pressures and reasons for the pres
ent trends be explored. All of the
information needs for an entire or
ganization should be determined.
Then a decision can be made as
whether it is possible to accomplish
the company’s objectives over the
next five years with batch processing
techniques or whether the organiza
tion must go to OLRT.
After re-examining the thesis and
evaluating new evidence, the au
thor’s prediction is still that batch
processing will fall short of meeting
the needs
most organizations and
that nearly all business systems will
be of the OLRT variety by 1970.





present and evaluate the new evi
dence and developments in OLRT,
it seems desirable to orient the read
er by defining the term, OLRT sys
tem, and by giving a short descrip
tion the thesis behind the predic
tion.
In a total OLRT system each and
every person, machine or point
(point
origin) in the organiza
tion using the system, having a true
requirement to originate, retrieve or
utilize information, is provided with
a point-of-origin device (POD).
These devices are connected to a
central data processing complex by
wires or other direct communica
tion links (see Fig. 1).
Each device permits two-direc
tional information flows at a point
origin
information such that
the person or machine using it re
ceives responses to his requests
(when a response is required) in
the amount
time desired. This,
obviously, implies that all informa
tion with which every person or ma
chine must deal is stored in some
mechanized form immediately ac
cessible to the data processing com
plex, and that all files of such in
formation are connected on line to
the complex.
The total nature of the system is
brought about by the fact that all
information for every person from
the chairman
the board down to

the lowest clerk is inserted and is
available through the point-of-origin
devices. This means that all infor
mation for all system functions is
processed and stored by the system.
In addition to persons, machines,
and points within the organization,
it may be desirable in some cases to
go outside the organization to the
true original source of information
generation and place point-of-origin
devices in the environment of the
organization (see Fig. 1).
Thesis. The thesis can best be de

scribed by referring to Figure 2,
Thesis Diagram, which illustrates
by arrows that fundamental eco
nomic and total-systems pressures
lead to a set requirements which,
when coupled with technical devel
opments, in turn lead to systems that
have the characteristics
OLRT
systems.
These pressures have existed since
the beginning days of the data pro
cessing industry. The requirements
have also existed. The technical de
velopments have, however, just
emerged since 1958 or 1959.
Long Range Planning. Returning

to the discussion of how to decide
whether an OLRT system should be
considered, many companies have
already been through the soulsearching, over-all business systems
planning efforts implied earlier. Top
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and middle managements nave sud
denly found themselves embroiled
in their information systems execu
tive’s plans and vice versa. In al
most any large company or govern
ment organization which has been
through this soul-searching, the
OLRT system has been talked
about.
The “new look,” however, is to
consider OLRT as a potential long
range goal for the entire corporate
business system. The business sys
tem plan may involve several steps
or phases along the way toward the
goal. Some of these steps, as in the
case of the airlines and savings
banks, may include OLRT mechani
zation of selected functions. In
cluded in the long range plan may
be such functional areas as:

Business Systems
Manufacturing Process Control
Communications Switching
Central Information Retrieval
and Library Systems
• Management Control Centers
• Centralized Engineering Compu
tation Services
•
•
•
•

While these have traditionally
been considered separate problems
and systems, each
them gener
ates a requirement for OLRT tech
niques. As a result, the long range
plan may well incorporate two or
three or even all of these functions
in the same OLRT system.
Status. The number of OLRT sys
tems installed, on order, or in the
planning stages by industry was re
ported in Electronic Business Sys
tems in chart form. Figure 3 shows
the list of industries and indicates
several new ones. The growth in
OLRT systems in the last two years
has been caused by both the in
crease in numbers in each industry
and the addition
new industries.
The column labelled Process Con
trol in Figure 3 indicates those in
dustries with OLRT systems in
stalled for process control applica
tions. Control Engineering maga
zine in the September 1963 issue
listed 340 process control systems
using digital computers installed
throughout the world with 237 of
them in the United States. For the

purpose of this article, the process
control situation is considered im
portant because of potential rela
tionships to business systems. This
will be discussed later in the article.
New Industries. Figure 3 lists a
number
new industries. Typical
of these is the insurance business.
Insurance companies were among
the first to utilize electronic data
processing and have continued to be
one of the largest users EDP out
side of the Federal government.
However, they had not taken an ac
tive interest in OLRT until 1962. In
a cursory examination of insurance
company data processing require
ments, all activities seem to be in
herently batch processing in nature.
No requirement seems to exist for
rapid response to inquiries.
However, the insurance com
pany’s more detailed analysis with
over-all management and customer
service considerations included
shows a great justification and ne
cessity for OLRT operation. As a re
sult
this recent (last two years)
re-examination of objectives and re

Figure 2
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suddenly become Topic A in the in
INDUSTRIES
NEW IN LAST TWO YEARS
surance field. Large numbers of
companies are actively studying the
Federal Government
X
State and Local Governments
possibilities, some have placed or
Airlines
ders for equipment and nearly every
Savings Institutions
insurance EDP conference has
Commercial Banks
X
Insurance Companies
OLRT on its agenda. Allstate,
X
Radio and TV
Travelers, Equitable and Metropoli
X
Telephone Companies
tan have announced OLRT plans.
Service Centers
Hotels
Among the old active industries
Universities
are:
X

Airlines. The airline reservations
market for OLRT is rapidly becom
ing saturated. Nearly every good
sized airline has a system installed
or one on order. The smaller carriers
in the United States are examining
various possibilities for sharing sys
tems. Foreign airlines have recently
contracted for systems, some of
which will be world-wide in scope
as will the new PANAMAC system
of Pan American.
The larger airlines are moving
ahead with plans for OLRT mech
anization of related functions in the
operations and accounting areas. At
least one airline has announced that
their system will encompass all
functions on a world-wide OLRT
basis.
While some problems and delays
have appeared in the various pas
senger record systems under con
tract, the leading airlines fully ex
pect to surmount them and to have
reliably operating systems by the
middle or the end
1964.

Savings Institutions. This indus
try, which includes savings banks,
savings and loans, and the savings
departments commercial banks, is
also moving rapidly in its use
OLRT systems. The situation has
been accelerated by several new de
velopments. The first was the an
nouncement of the availability of
new lower cost equipment and ser
vices. (See section on Hardware De
velopments.) The second was the
decision on the part of the Savings
Bank Trust Company in New York
to offer an OLRT savings service to
savings institutions in New York
City and State.
The third was the interest taken
OLRT by the Federal Home
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Hospitals
Stock Brokerage
Railroads
Public Utilities
and Wholesale
Manufacturing
Electrical
Cement
Petroleum
Chemical
Metal Industries
Large Equipment
Paper
Aircraft
Automotive
Publishing
Doctors, Dentists, Lawyers, etc.
Atomic Power

X

PROCESS CONTROL

X

X

X
X
X
X

X
X

X

Figure 3

Loan Bank which is considering the
possibility offering OLRT service
on a regional basis to its many sav
ings and loan members.
The fourth factor has been the
success
the first OLRT system at
the Howard Savings Institution. The
Howard’s management use
the
system and the effect on the meth
of banking, floor design, branch
planning, etc., emphasizes the point
that fast response to inquiries, such
as airline and savings bank customer
queues require, is only one of many
requirements met by OLRT sys
tems. Far more important in the
long run will be the improvement in
management control of the entire
organization and effects on planning
through the use of an OLRT system.
The fifth factor has been the
grouping together of smaller savings
and loans in several metropolitan
areas around the country to con
sider sharing OLRT services.
Among the active communities are
Minneapolis; St. Louis; Kansas City;
Worcester, Massachusetts; Roches
ter, New York; Detroit; Pittsburgh;

Los Angeles; Philadelphia; Seattle;
and Dallas.
To take an industry by industry
review:
Federal Government. The Federal
Government’s use of OLRT systems
continues at an ever-increasing
pace. One new trend is the interest
on the part of the Department of
Defense controller’s office in an
over-all total system for what is
usually called the logistics side of
the Department. Much of such a
system would of a certainty be
OLRT in nature.
State and Local Government. Sev
eral state and local government
agencies have taken an active inter
est in OLRT. Examples are: State
New York—Division of Employ
ment, California and New Jersey
Employment Divisions, New York
State and California Criminal Intel
ligence Application, Central Index
ing for Welfare in New York City
and Alameda County California,
New York City and State Racing
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2, Art. 11 to investigate
OLRT systems. Sheraton experi
Process Control Systems for Auto
toward OLRT. In fact, almost any
Traffic Control in Detroit and To
mented with a new OLRT guest
organization which has a multiplic
ronto.
accounting system and to date has
ity of relationships with its custo
the only operating OLRT reserva
mers will find customer service
Commercial Banks. A few com
greatly enhanced by this feature.
tion system.
mercial banks have installed OLRT
Finance companies, savings and
systems for processing savings ac
Stock Brokerage Field. Stock ex
loans, and eventually retail organi
counts, or handling inquiries on
changes and stock brokerage com
zations will fall into this category.
commercial accounts. Most notable
panies moved rapidly toward OLRT
among these are the Manufacturers
services and systems in the past two
Radio and Television. CBS and
Bank in Detroit and the First Na
years.
Three types of systems are
NBC both have OLRT process con
tional Bank of Chicago.
involved.
The first is the stock ex
trol computer systems installed for
However, the trends in commer
change
system
itself. The second is
program switching. The toll TV
cial banking are taking some other
a
system
employed
by one or more
companies have been interested in
interesting turns. First is the trend
national
brokerage
houses for cus
OLRT systems for measuring listen
toward offering EDP services to
tomer
accounts,
and
the third is
er response, for collecting fees, for
depositors, correspondent banks and
the type of system providing infor
billing and advertising purposes.
other customers. As systems and
mation to brokers on stock prices
customer service requirements are
and transactions.
Telephone Companies. Several of
examined by these banks, it be
No developments toward merging
AT&T’s subsidiaries have made
comes obvious that today’s MICR,
of these three types systems have
great progress toward total OLRT
batch processing oriented, EDP
been detected to date.
systems. Most notable of these is
systems are not able to do the job.
There are three competing OLRT
Michigan Bell where OLRT mech
This is especially true as applica
services being offered in the stock
anization is quite far along. As im
tions and services get further and
price display and inquiry area. Most
plied in Electronic Business Sys
further away from the demand de
large brokers have signed up for one
tems, the entire telephone network
posit and transit functions.
of these and display techniques in
is a giant OLRT system for voice
One current example is the
S.
clude quotation boards, lighted
and data communications. The
National Bank of Omaha, Nebraska.
numerals, cathode ray tubes, printed
Michigan Bell system also places
It is providing doctors in the area
strips of paper, and voice responses
the customer billing, accounting and
with what amounts to a semi-OLRT
over a phone from a computer.
other business systems on an OLRT
service for patient accounting and
The New York and American Ex
basis.
billing. As far as the doctor is con
changes are both installing OLRT
cerned, the service is OLRT because
Hotels and Hospitals. Rather
systems and others are actively in
he is linked to the bank via Bell
amazing trends are developing in
terested. Several national brokerage
system Dataphone and his nurse
hospitals. Not only patient services,
firms have studied OLRT systems
can enter patient and treatment data
accounting and accounts receivable
for customer service and accounting.
at any time through a Dataphone
are going on line. The patient him
F. I. duPont & Company is installing
card reader and keyboard in the
self is going to become part of an
a system for switching messages
doctor’s office.
OLRT system at Children’s Hospi
from offices around the country to
This type of service is also being
tal in Akron, Ohio, and at the Vet
the floor
the exchanges, to the
offered by other organizations as
erans Administration. Measuring in
customer data processing center in
will be described later.
struments will connect him to a
New York, or to over-the-counter
second trend in banking is the
central computer which alerts doc
operations. Automatic logging of
sharing of systems by groups of
tors and nurses when critical con
accounting and billing will be part
banks in an area. The same pres
ditions develop or when it is time
this system which in effect puts a
sures mentioned in the thesis (and
for specific action. Jefferson Hospi
customer directly on-line to the
in more detail in Electronic Business
tal in Philadelphia is not going that
trading floor.
Systems) will cause these groups to
far. However, they will install an
consider OLRT as opposed to
Railroads. A few of the railroads,
OLRT patient accounting and bill
shared batch processing systems.
ing system.
notably the C&O and the Pennsyl
third trend is toward OLRT for
vania, have been experimenting
The hotel guest accounting and
over-all bank management and cus
reservations systems discussed in the
with communications-oriented in
tomer service reasons. The same re
trade two years ago (which would
formations systems for some time.
quirements that stimulate the in
seem to resemble the hospital sys
The key to breaking the log jam in
surance company, namely, a need to
tem ) have not progressed as rapidly
railroad EDP systems for freight
handle all customer accounts and
as expected. Cornell University, the
accounting has been the develop
relations at one time while the cus
Statler Foundation, a group of seven
ment
a reliable, inexpensive
tomer is in the bank or on the
hotels in New York and Sheraton
method for detecting the location
44
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and identity of cars. The: Management
jam may
Services, Vol. 1, No. 2, May-June 1964 [whole issue]
be about to break the Association
of American Railroads has agreed
on a car reading technique and is
entertaining proposals for its mech
anization in an on line-real time
fashion.
The concept is that optically
Depositors get split-second
withdrawals any time during
scanned plaques fastened to the
service
at
Union
Dime
Sav
the banking day.
sides of cars will feed identity data
ings Bank, New York, one of
Telefile’s elimination of
into systems allowing both car loca
tion and inter-road accounting, as
the first savings institutions
manual posting, ledger cards,
well
operational controls
be
to use on line-real time com
and reference files reduces
realized on an OLRT basis.
puter systems for deposit ac
Public Utilities. The bulk of OLRT

interest on the part of public utilities
has been in the use of process con
trol systems for the control of elec
trical and atomic power. Certain
utilities would like to see a low cost
point of origin device developed for
OLRT meter reading and utilizing
existing power lines for data com
munications. The resulting customer
accounts receivable and billing sys
tem can be visualized as having
many advantages over current sys
tems. This still appears to be a long
way off.
Retail and Wholesale. Only one

type of system has been developed
for retail stores using OLRT tech
niques. Only two stores have put it
into operation, Robinson’s in Glen
Burnie, Maryland, and Kaufmann’s
in Pittsburgh. The rest of the indus
try seems to have adopted a “wait
and see” attitude. It is not a com
plete computer-based system, which
may account for some of the wait
ing.
Meanwhile, grocery chains, mail
order houses, and other types of
retail chains have been studying
OLRT techniques. None has made
any announced commitments to
date.
Manufacturing Industries. Possib

counting.
Here’s the way in which the
Union Dime’s Telefile system
works:
A depositor presents his
passbook. After checking the
signature a teller enters the
account number in his win
dow Teller-Register. Immedi
ately the system prints the
current balance on the teller’s
proof tape and reports any
unposted items or hold no
tices that must be cleared be
fore the transaction can con
tinue.
The teller enters the de
posit or withdrawal. The sys
tem records it; updates the
account in the passbook; and
simultaneously prints the
same data on the proof tape,
on input to a magnetic drum
in the headquarters center for
the computer’s memory stor
age, and on a magnetic trans
action tape for permanent
record keeping. A monitor
unit in the executive suite dis
plays on demand an up-todate total of deposits and

back-office clerical work and
(in combination with a sepa
rate optical signature verifica
tion device) makes it possible
for a customer to bank at any
window or branch. That not
only speeds service but also
gives management more flexi
bility in the use of personnel
and space. The freed clerical
time has gone into promo
tional effort and new money
making services. The result
has been an accelerated rate
of growth of deposits, loans,
and other services, exceeding
that of some larger competi
tors.
Union Dime’s system is
now processing more than
166,000 savings accounts. In
the nearly two years the sys
tem has been operating, ac
count transaction volume has
risen more than 4%, banking
hours have been extended
15% , and a fully staffed new
branch
ready to open—
with no increase in personnel.
Yet employees go home soon
er after bank closing, some
times half an hour afterward.

ly the third or fourth greatest level
of progress (after airlines, govern
ment, and savings institutions) to
ward OLRT systems in the past
two years has been in the manufac
turing industries. Some of the im
petus has been caused by the influx
of process control systems and some
by each of the general factors yet to
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11 many links
are missing in point of origin de
vices and much, much work yet
remains in systems design and pro
graming. However, the most ad
vanced of the companies would
claim that OLRT fits into their
long range planning picture in
goal form as outlined in the intro
duction.

Three General Trends

Figure 4

Three new general trends are
creating pressures for OLRT in
manufacturing industries as well as
certain other organizations. They
are: Management Control Centers,
Combined Process Control and
Business Systems, and RemoteShared Engineering Computation.
Management

be discussed. In any event, elec
trical, petroleum, chemical, metals,
paper, aircraft and aerospace, auto
motive, and other process industries
such as glass, cement and rubber
manufacturing have
taken a very
active interest in OLRT systems.
The list of companies includes:
Westinghouse, Socony Mobil, Du
Pont, U. S. Steel, Mead Corporation,

Lockheed, and Chrysler, just
name one from each industry. Ap
plications usually include produc
tion and inventory control, schedul
ing, customer order processing and
quotations, factory data collection
and management, and general man
agement controls. Not one of the
manufacturing companies involved
would claim to have a total OLRT

Figure 5

to
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Centers.

Most the computer manufacturers
are developing or have developed
display devices or techniques for
military use which are now begin
ning to be applied (or at least sold)
for commercial use in what has
come to be known as a Management
Control Center (Fig. 4). One aero
space company has included a de
scription an MCC and a mock-up
design in a movie made about its
own management information sys
tems.
The concept of an MCC is that
top level management meeting
small or large groups in the center
can have displayed before them in
various forms current operating and
financial information. Selections are
made from a management console
(see Fig. 5) and information con
cerning decisions as well as in
quiries can be inserted as the meet
ing progresses.
The assumption that must be
made if an MCC is planned is that
an OLRT lies behind it. The data
and management information to be
useful must be retrieved while man
agers are in the center. The greatest
advantage of such a concept is the
tightness of control which can be
exercised by management and the
conserving management’s time.
It is possible that an entirely new
science may be emerging which
combines the informational and psy

48

CORPORATE HEADQUARTERS
chological fields. It is the science
:
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of presenting information to execu
tives, making them understand it
and retain it and finally allowing
them to communicate decisions
which they understand back to an
organization through a system.
Much work remains to be done
develop this new science, if it can
be called that. More is implied here
than that which industrial designers
and military systems planners have
called man-machine relationships.

Combined Process Control and
Business Systems. The second gen

eral trend is just beginning
emerge. It is the concept that digi
tal process control systems and com
puter-based business systems have
enough inter-relationships between
them to begin considering combined
systems designs. Two possible rela
tionships are worth considering.
First, if a single central computer
complex is capable of handling both
a process control application and a
major part of the business system
of an organization, it may be more
economical to use it than two sep
arate computers.
The answer to this depends on
the geography of the organization,
i.e., number of process control plants
and where located with respect to
the corporate center, on data com
munications facilities and costs, on
the type of process control involved,
and on the amount of business sys
tem data processing to be done at
each plant location. Figure 6 shows
a multiple plant company with com
bined systems at each plant and
Figure 7 shows one large central
computer doing the entire job.
The second relationship is more
subtle and depends on the nature
of the manufacturing process. It is
the probability of system overlap
between the two areas at two points.
The production scheduling and con
trol output of the business system is
bound to affect the input and en
vironment of the process control
system.
Also, the outputs from the process
control system will probably form
some of the raw production status
data for the business system. These
relationships can become quite com-
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Multiple Plant Co.
Combined Systems at Each Plant

Figure 6

CORPORATE HEADQUARTERS

Central Computer Combined System

Figure 7

plicated depending on the products
being made and the ways in which
they are produced, packaged and

For example, postulate a paper
manufacturer with several paper
machines, several cutters and pack
agers in one plant, all under control
of a digital process control com

puter. The production scheduling
and control part of the company’s
business system must keep track of
what paper (grade, color, size, etc.)
is being and should be made on each
machine, and how it is being and
should be cut and packaged. But,
so must the process control com
puter do
of these things in this
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Attractive to small business: the ability to eliminate clerical help

hyper-system. It is apparent that in
these circumstances, one combined
system is dictated.
The pressure referred to earlier,
which may bring manufacturing
companies in the process industries
to OLRT systems earlier than other
wise, is that of economic considera
tions such as the ones given above
plus the tendency to place all digi
tal computers in the organization
under the same type of systems de
sign structure.
Remote-Shared
Engineering
Computation. The third develop

ment affecting manufacturing com
panies is in the engineering and
scientific sphere. In most large com
panies where research and engineer
ing play an important role, elec
tronic computers have been in use
for several years. The trend in the
past has been toward the use of
smaller and smaller scale machines
by individual engineers or groups
of engineers and scientists. This is
primarily due to the nature of
problem solving using a computer.
It is a trial and error process in
which the engineer communicates
back and forth at more or less non
scheduled times with his computer.
Program as well as data changes
are made as the solution progresses.
Now, it has long been established
that the larger and faster the com
puter, the more efficient it becomes
and the less expensive is the unit of
computation per unit of time. The
economic pressure then exists for
engineers and scientists to share a
large computer rather than use
many small ones. The problem has
been how to share and still retain
the kind of personal relationship an
engineer develops with his own little
computer.
M.I.T. and Systems Development
Corporation have been experiment
ing with OLRT solutions to the
problem. By providing an engineer

with a properly designed console
connected on line over communica
tions facilities to a large scale com
puter, the equivalent of his own
little computer in the same room
can be provided. Many engineers
can time share a large scale com
puter on this basis, provided a suit
able executive control program is
used in the computer on an OLRT
basis.
SDC and M.I.T. demonstrated the
feasibility of such a system in No
vember 1963, when an engineer at
M.I.T., using a teletypewriter linked
by telephone lines to SDC’s large
scale computer in Santa Monica,
California, shared the machine with
six other engineers in California, all
working on their own programs. To
each one it appeared as though the
entire computer facility was at his
disposal. In this first trial program
changes were required to be entered
by a consultant at the computer site.
As this concept spreads among
larger manufacturing companies,
another pressure will be created for
OLRT systems. Socony Mobil Oil
Company already utilizes its busi
ness system computer center in New
York for remote-shared engineering
computation on an OLRT basis
from locations as far away as Lon
don and Seattle.
Also, the concept should lead to
the establishment of OLRT service
centers for engineering and scien
tific computation. It is possible that
some of these will be owned and
operated by universities and non
profit organizations like SDC.

Doctors, Dentists, Lawyers
One new “industry” trend, if it
can be thought of as an industry,
is the offering of OLRT service to
small businessmen such as doctors,
dentists, lawyers, small stores, etc.,
who do business on a credit and
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biffing basis. The earlier section on
commercial banking mentioned this
type of service as being offered by
a midwestern bank.
Organizations of other types are
springing up all over the country
with similar OLRT services. In Al
vin, Texas, a public accounting firm1
handles doctors and other clients
located in medical centers in the
community. In Los Angeles a newly
formed service company2 offers
OLRT service using Dataphone to
doctors and dentists. Also, Bank of
America in California and some
other banks provide this service.
In Boston, another OLRT service
bureau3 is doing work for small
manufacturing companies, a hospi
tal and a factoring company.
The economic attractiveness of
OLRT services for small business
lies in the ability to eliminate any
need for clerical help and to enable
the doctor or dentist to concentrate
on his patients without worrying
about accounts receivable, billing
and collecting.
Dataphone. The role of AT&T’s

Dataphone service in these small
client OLRT service centers cannot
be overlooked. Every doctor, dentist
or lawyer has a telephone. The same
phone will be used for his OLRT
service.
small card reader is at
tached to it. The line charges are
negligible if he is in the same metro
politan area the center, since they
are based on the use of the same
lines as his voice calls and the same
rate structure.
It is the attractiveness of the Da
taphone concept which seems to be
stimulating many of the OLRT ser
vice centers. The doctor never leaves
his office for reporting or record

Kennedy, Sheppard & Co.
2Telecredit, Inc.
3Key Data, Inc.

50

keeping purposes. His nurse can
were also announced for sale in
Communications. The majority of
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enter the data in her spare time.
large numbers.
the communications services and
The bills go directly from the center
facilities for OLRT available today
New Random Access Memories.
to the customers so the doctor never
were also available two years
The cost of large volumes of random
sees them unless he wants to. Even
ago. AT&T’s services, Dataphone,
access storage has been a limiting
the payments and deposits in the
WATS, Telpac, and Dataspeed
factor in economic OLRT systems
bank to the doctor’s account can be
WADS, have had the major impact
for many applications. The introduc
handled without his attention if he
on OLRT systems planning. How
tion of RCA’s RCA 3488 memory
so desires.
ever, Western Union, RCA,
with a per character cost lower by
Collins Radio and others have also
an order of magnitude than prior
provided data communications fa
mass memories should have drastic
cilities for OLRT systems.
Hardware Developments
effects on the economic situation.
The 3488 memory uses magnetic
As pointed out in the thesis, new
Education. Orienting, training and
cards for storage, can be as large as
hardware developments have a
educating engineers, programers,
5 billion characters and has a cost
strong influence on the rate at which
systems designers and management
per character lower than magnetic
OLRT systems can progress with
in OLRT systems lagged behind
tape.
economic justification.
developments until the last two
A second limiting factor has been
Developments in the past two
years. Now, special courses and
the rather high access time of mass
years have accelerated OLRT sys
seminars are conducted at many
memories
for a reasonable cost. The
tems in several industries and ap
universities and companies on the
new Burroughs disc file with 20
plications.
subject. In addition to the computer
millisecond (a factor of five below
manufacturers, notably IBM in its
others) access time and costs com
Systems Research Institute, M.I.T.,
Lower Cost OLRT Computers.
parable
to prior memories provides
University of Pennsylvania, Carne
The most general new hardware
a solution to this problem.
gie Tech., American University,
development has been the an
Other new memories include the
University of California and Univer
nouncement of the availability of
IBM 1440 disc pack, and the 1302
sity of Chicago all hold OLRT
lower cost computers with OLRT
disc file and the Univac Fastrand.
courses.
characteristics. Nearly every com
puter manufacturer has now an
Point of Origin Devices and Dis
Software. The software gap in
nounced at least one OLRT oriented
plays. New data gathering equip
OLRT systems was described re
computer and the majority of new
ment for manufacturing companies
cently4 in an article by a former
machines are equipped with some
has been brought out by several
OLRT
systems engineer and pro
OLRT features.
computer suppliers. These include
gramer.
What most organizations
The new computers include the
RCA’s EDGE, G.E.’s Datanet,
with
experience
in the field have
IBM 1440, 7040, 7044, Univac 1050,
IBM’s 1050 series, NCR’s offering
learned
the
hard
way
is that OLRT
NCR 315-100, Honeywell 1400, G.E.
of Stromberg Carlson’s equipment
programing
and
software
are very
400 series, RCA 3301, and SDS sys
and Data Trend’s MIMO (a hand
different
from
batch
processing.
tems. In addition, standard lower
writing device).
“Old timer” batch processing pro
cost computers such as the H 200,
NCR, G.E., RCA, Ramo Wool
gramers sometimes make the worst
the B 200 series, the RCA 301 and
dridge (now Bunker-Ramo Com
OLRT programers because of the
the G.E. 200 series have been
pany), Burroughs, IBM, and Uni
major
differences in philosophy
adapted for OLRT use.
vac have all developed new types
required.
The new IBM System/360, which
of management displays ranging
Today a small cadre of OLRT
was just introduced last month (see
from complete wall projection or
programers coming out of mili
p. 5.), is specifically designed for
image retention types (NCR) to
tary, airline and savings institution
total On Line-Real Time Systems.
consoles like the one in Figure 5.
areas form the best knowledgeable
The computing equipment, commu
Teleregister has also announced
core of experience available. Unfor
nications equipment, point of origin
two new data display devices, one
tunately, until education and train
terminal equipment, and a hierarchy
for use in the stock market inquiry
ing catch up, this number is pitifully
of on line storage devices were an
field, and the other for general pur
small.
nounced along with the system. This
pose inquiry and display applica
Systems and programing talent
array of hardware should focus the
tions. Both use inexpensive cathode
may well be the greatest limiting
attention of many IBM customers
ray tubes.
factor in the growth of OLRT sys
on the possibilities of On Line-Real
Except for specific industries such
tems.
Time operation.
as airlines and savings institutions,
no pattern seems to be emerging
Process control computers and
4R. V. Head, “The Programing Gap in
in the use of Point of Origin devices
communications switching com
Real-Time Systems,” Datamation, Feb
or displays.
puters with OLRT characteristics
ruary 1963.
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Hydrofoil begins to clear water within a few hundred yards of its dock; is in full "flight" . . .

Behind its glamorous facade, one of the New York

World Fair’s most attractive features is based on —

THE FEASIBILITY STUDY-

“FISCAL INSURANCE”

by Edwin

ubways,

railroads, the ubiquitous
private car—all means of trans
portation converge on New York’s
World’s Fair this year.
But perhaps the most unusual
commercial transportation serving
the Fair is a fleet
ten boats—
hydrofoils—shuttling between New
York’s East 25th Street boat landing
and the marina at the Fair. By next
month the fleet will amount to 35
boats, leaving from three points in
New York to reach the Fair.
The service—a complete novelty
in the New York area— should earn
very handsome profits. It was
planned that way, and it had been
thoroughly tested, before the first

S

ten boats were ordered by American
Hydrofoils Lines, Inc., the company
running the service.
It had been tested through fig
ures, accounting figures, which were
used to project all possible situa
tions under which the boats might
operate, and showed the possible
profit for every conceivable route
to the Fair, every conceivable pas
senger load, etc. A series of alterna
tive budgets were prepared for the
operation the boats, and the opti
mum balance
boats, routes, and
hours of operation selected.
In effect, the boat venture, aside
from its picturesqueness, is nothing
more than our old friend—the fea

50
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sibility study of a new product. In
this case, it was a new service that
was to be offered. It was our as
signment as CPAs to study all as
pects of the project in advance, and
advise our clients as to whether or
not the idea of a fairly expensive
but quite luxurious ferry service
from New York to the World’s Fair
made economic sense.
It is our contention that the fu
ture results
any business can be
predicted with a high degree
accuracy by the simple use of ac
counting figures, or rather, the in
telligent integration and use of ac
counting figures already available
in a company’s records.

52

: Management Services, Vol. 1, No. 2, May-June 1964 [whole issue]

. . . seconds afterwards on its way to the ultimate destination: New York's 1964 World's Fair.

In the case of American Hydro
foils there were no actual account
ing figures to work with, since the
company had no history and no ex
perience. It was in effect a new
venture organized to sell a  new
service that had never been tested
before. So it was up to
to find
meaningful figures, and then project
from them to learn whether the ven
ture would pay off.

We were first approached by the
manufacturer of the hydrofoils in
the Fall of 1962. At that time the
manufacturer had not thought of a
World’s Fair shuttle service. His
idea, rather, was to attempt to
launch a marine commuter service
between New York and various sub
urban points located on the waters
around Manhattan. Hydrofoils, in
cidentally, are passenger boats with
two
beneath the hull. The foils
act much like an airplane wing: as
the boat gathers speed, the differ
ence between water pressure be
neath the foil and above it lifts the
hull of the boat clear of the water,
allowing a much greater rate
speed than is possible with a con
ventional hull.
So the company—if its project
were feasible at all—had three
things to offer its potential passen
gers: rapid service, novelty, a
limited number of fellow passen
gers
riding in comfort.
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Where to start? What did we
need first
all to begin develop
ing meaningful figures?
Obviously, to start with, we had
to have the costs of the boats them
selves, their operating costs, dock
age fees, insurance, etc. We had to
know what the expenditures would
be before we could even begin to
investigate what the possible in
come might be.

beginning
Our first step was to find the
fixed and variable costs of running
one boat for various distances.
These figures could be furnished by
the manufacturer. The boats had
a thirty-two-mile-per-hour cruising
speed, and a capacity of twenty-two
passengers. Cost of fuel, insur
ance, dockage, and wages were all
“knowns.” Cost of the boat and
expected life of the boat were
knowns. This was the start.
Using these figures, we then
found total costs and expenses per
boat per operating hour. We did
this for a wide range of operating
hours per year, since neither we
nor the manufacturer knew whether
it would be possible to use the
boats during the winter months
when the waters around New York

are apt to be icy and there is al
ways the danger of fog.
Thus, we figured cost per operat
ing hour all the way from a total
of 880 operating hours per year up
to 2,112 operating hours per year.
From this, making certain as
sumptions, we worked out cost per
passenger mile. Assuming maxi
mum load of twenty-two passen
gers, and a twenty-minute com
muting trip, for each operating
hour the boat would spend:
Twenty minutes in loading and
unloading time.
Twenty minutes running time
loaded.
Twenty minutes on the deadhead
return trip.
Then we worked out cost per
passenger and per passenger mile,
assuming a twenty-minute running
time against each of the range of
figures we had found for the vari
levels operating hours during
which we might be able to use the
boat throughout the year.
On the basis of these figures we
could find the operating cost per
passenger and passenger mile for
trips of various lengths, taking as
a standard the operating cost we
had worked out for use of the boat
eight hours a day, 210 days per
year.
All these figures were based on
exclusive use of the boats in regu-
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A picture of the results of various alternatives . . .
American Hydrofoil Lines, Inc.

Projected Statement of Income
For One Year (1) Year—Five (5) Boats
Page 1 of 2
Boat #2

Boat #1

Cryders Point Cryders Point
to 62nd St.
to 62nd St.
20 minute run 20 minute run

Income
Fare per passenger—each way
Fare per passenger—round trip
Fare per 24 passenger boatround trip
Fare per boat @ 3 round
per day

Total
per boat for
days
of operation
Less 10% discount for monthly
tickets

$
$

Boat #4

Boat #5

148th St.
Whitestone to
62nd St.
18 minute run

Crest
haven—160th
St. to 62nd St.
minute run

Crest
haven—160th
St. to 62nd St.
20 minute run

$
$

1.75
3.50

$
$

1.75
3.50

$
$

1.75
3.50

$
$

1.75
3.50

$

84.00

$

84.00

$

84.00

$

84.00

$

84.00

$

252.00

$

252.00

$

252.00

$

252.00

$

252.00

$52,920.00

$52,920.00

$52,920.00

5,292.00

5,292.00
$47,628.00

Net receipts from fares
Fixed Costs
Interest on boat loan (1st 12
months)
Insurance
Depreciation

1.75
3.50

Boat #3

$47,628.00

XXXX
XXXX
XXXX

$

Total fixed costs

$

$52,920.00

$52,920.00

5,292.00

5,292.00

5,292.00

26,460

$47,628.00

$47,628.00

$47,628.00

$238,140

$

$

$

XXXX

XXXX
$

XXXX
XXXX
XXXX

XXXX

$

XXXX

ll Five Boats

XXXX
XXXX
XXXX
XXXX

$

XXXX

XXXX
XXXX
XXXX

XXXX

$

XXXX

XXXX
XXXX
XXXX

$264,600

$

XXXX

XXXX
$

XXXX

XXXX
XXXX
XXXX

$

XXXX

Figure 1
Figure 2
American Hydrofoil Lines, Inc.

Projected Statement of Income
For One (1) Year—Five (5) Boats
Page 2 of 2

Brought Forward—Income
Brought Forward—Fixed Costs
Costs
Licensed operator @ $3.14 per
hour
Deck hand @ $2.74 per hour
Payroll taxes w/c ins., etc.
@ $2.62 per hour
Maintenance and repairs, paint
ing, etc. @ $2.00 per hour
Diesel fuel—(6 gals. per hour
—$.17 per gal.)
Dockage @ 6% of net receipts,
$125.00
Advertising @ 6% of net receipts
Administration @ 10% of net
receipts
Total variable costs

Net income


Boat #1

Boat #2

#3

#4

Boat #5

Total
All Five Boats

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

$ XXXX
XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX
XXXX

XXXX
XXXX

XXXX
XXXX

XXXX
XXXX

XXXX
XXXX

XXXX
XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX

$ XXXX
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. . . began to take shape
lar New York commuter service
throughout the year. But, as was
mentioned above, the feasibility
regular commuter service through
the winter was unknown. So alter

native possibilities were considered.
Suppose the boats were to be pulled
out of service in New
and
used in Florida or the Carribean
during the winter: figures were
projected for this type of service,
assuming eight weeks’ operations
in southern waters, 42 weeks op
erating in New York commuter
service.
There was also the possibility of
weekend charter services to sup
plement commuter income. Figures
were prepared showing income and
expenses, assuming one weekend
charter in the New York area for
each of 42 weekends.
Finally, there was the possibility
of using the boats in commuter
service only during rush hours,
using them for excursion trips dur
ing the off hours. We prepared re
ceipt and cost figures for this pos
sibility.
Now we had enough informa
tion, even though much of it was
based on hypothesis, to prepare pro
forma balance sheets for the pro
posed company at the end of its
first year of operation, its fifth year,
its tenth year, and its twelfth year.
These were prepared for commuter
operations alone, and also for all
types of service. Already a picture
of the results of various alternatives
open to the company and the pos
sible financial results of each was
beginning to take shape.
Now we again worked out op
erating cost per boat, and cost per
passenger and cost per passenger
mile for eight-hour-a-day service
for a minimum period of five
months all the way through yearround service.
This detailed working out of ex
act costs for each possible alterna
tive was done so the worst possible
and the best possible results of the
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hydrofoil venture could be pre
dicted. We had no way of know
ing how many months of service
in New York waters could be ex
pected for the boats. So we found
the operating figures for the low
est number of hours that could pos
sibly be expected, and the highest
number of hours that could possibly
be expected. By proper manipula
tion of these figures, we could deter
mine whether service was feasible
even if some of our assumptions,
based on what seemed the most
probable conditions of service,
proved wrong. In other words, we
were building in a safety factor.

And the end
Now, assuming commuter service
for five boats shuttling between
various points in the New York
area to a given terminal in Man
hattan, at an average twenty
minute trip, with passengers pay
ing $1.75 per trip, we could pre
pare a projected statement of in
come for the company for one year
(Figures 1 and 2). We could also,
using the same assumptions, prepare
cash-flow figures for each individual
boat, and projected cash flow for the
company for the first twelve months
of its existence. These figures, even
given the fairly optimistic assump
tions we had made for number
passengers and number of months
of service, showed very clearly that
the company would lose money
during the first five months of its
existence (in three of which there
would be no boats in service, but
there would be advertising and ad
ministrative expenses and equity
investments in the boats being con
structed). There would be only one
boat in service during the fourth
month, in which there would still
be a net loss. The fifth month, in
which five boats would be in ser
vice, would still represent a cash
deficit because the last payment of

cash required in equity for delivery
of the boats would have to be
made. Not until the sixth month of
the company’s existence would net
receipts exceed expenses. Through
the end of the fifth month, it would
have to spend more than $131,000
in cash (Figure 3).
Now we were able to tell the
client how much cash he must have
a minimum to go into business,
even if the business should eventu
ally prove
successful as he an
ticipated. His total cash deficit for
the first twelve months would be
over $100,000, and he could not
pect to earn substantial profits un
til the second year, even assuming
very good response to the com
muter service.
Incidentally, this type of finan
cial prediction by projecting the
cash flow has proved invaluable to
many of our clients contemplating
new ventures. Time after time we
have been consulted by clients
whose optimism blinded them to the
fact that they simply did not have
enough capital to get through the
first few months of their venture,
and that they must either raise ad
ditional capital or abandon their
project.
We now prepared projected
statements of income for the client
for each year for a twelve-year pe
riod, and projected cash flows on
the same basis. Our figures indi
cated he would only regain his
original necessary cash reserves by
the end of the fourth year, but that
he would have a little more than
twice his original investment at the
end of twelve years.
We also worked out similar fig
ures for the proposed charter serv
ice and excursion service, and on
the basis of these we were able to
present the company with a con
densed statement of income from
all sources for a twelve-year period,
as well as the projected cash flow for
the period, and the projected bal
ance sheet (Figure 4).
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American Hydrofoil Lines, Inc.

Projected Cash Flow
1st Twelve Months

March
Net Receipts From Fares
Cash Requirements
Equity in boats
Boat and mortgage acquisition costs
Construction Ioan interest
Mortgage interest and amortization
Boat insurance
Licensed operator
Deck hand
Payroll taxes, w/c ins., etc.
Maintenance, repairs and painting
Diesel fuel
Dockage
Advertising
Administration

No Boats
April

$

-0-

$

-0-

$

$

xxxx
xxxx

$

XXXX

$

$

xxxx

$

xxxx

$ xxxx

$

xxxx

xxxx

xxxx
xxxx
$

xxxx

xxxx
xxxx
$

xxxx

$

xxxx

$(XXXX)
$(XXXX)
XXXX

$(XXXX)

$(XXXX)

$(XXXX)

Net Accumulated Cash

$

$

$

XXXX

$ xxxx

XXXX

$

xxxx

$

xxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

Cash Excess or (Deficit)
Total
Less Equity Investment

xxxx

(Five Boats)
July
August

xxxx

xxxx
xxxx

Total Cash Required

May
-0-

One
Boat
June
$ xxxx

$

xxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

$ xxxx

$(XXXX)

$

xxxx

$

$

xxxx

xxxx

Figure 3

To give ourselves as wide a

range as possible, we esti

mated that boat capacity
might be utilized at rates

from 40% all the way up to
80%. We projected income

and expense figures in each
of these ranges against three

sets of ticket conditions . . .

These figures looked considerably
healthier, but there was still one
major unknown. How many cus
tomers would there be for such a
service? The passenger fare would
be high for such a short trip. The
company decided to try its thesis
by ordering one boat and establish
ing a commuter run between Port
Washington on Long Island and the
Wall Street boat marina in New
York.
The commuter run was success
ful in that it proved there were
more than enough people who
would pay the relatively high fare
so that the boat was loaded to suf
ficient capacity during the heavy
morning and evening traffic. But
during the middle of the day, traffic
was light.
This was in the summer of 1963,
and it was in this period that the
idea of using the boats as a shuttle
service for the World’s Fair was
first launched. That seemed to ob
viate all the dangers implicit in the
commuter shuttle. Visitors would
be attending the Fair throughout
the day rather than making one
way trips in the morning and re
turn trips in the evening. There
would be a constant turnover of
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visitors so that the company would
not have to depend on a small core
of steady customers, but could an
ticipate a continuing stream of
passengers through the summer and
early fall months.
But this complete change in
thinking required entirely new pro
jections. And so we set to work pre
paring figures on the basis of thirtyfive boats operating from three
points in New
and Long Is
land to the marina at the Fair. Our
earlier figures on passenger cost
per mile were revised to fit the new
and varying distances required, our
purchase price per boat was revised
to reflect the reduced prices that
could be achieved through a con
tract for thirty-five boats rather
than five. The number of trips that
each boat at each location could
be expected to make in terms of
running time from varying depar
ture points to the Fair was estab
lished.
Arbitrary round-trip passenger
prices, both from presold tickets and
walk-on tickets, were hypothesized,
and then it was possible for us to
make projections of income, profit
and loss for a whole range of possi
bilities that might occur in terms
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Projected Cash Flow
1st Twelve Months

Total

Total

September
$

$

XXXX

xxxx

$

$

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

October

November

XXXX

$ XXXX

January

December

$

$ XXXX

February

$

-0-

-0-

Months

Months

$ XXXX

$ xxxx

xxxx

$ xxxx

$ xxxx

$ xxxx

$ XXXX

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

-0-0-0-0-0xxxx
xxxx
xxxx

-0-0-0-0-0xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
$ xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx

xxxx

$ xxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
$ xxxx

$(XXXX)

$(XXXX)

$

$

$ xxxx

$

xxxx

$

xxxx

$ xxxx

$ xxxx

$

$

xxxx

$

xxxx

$ xxxx

$ xxxx

$(XXXX)

$

xxxx

$

xxxx

$ xxxx

$ xxxx

$

xxxx

$

$
$

xxxx

$ xxxx

xxxx

xxxx

Figure 3 (Continued)

the two unknowns—the number
passengers that could be anticipated
per trip, the quantity of tickets that
would be presold (at a discount
from walk-on ticket cost), and the
number that would be sold at reg
ular walk-on rates.
To give ourselves as wide a range
as possible we estimated that boat
capacity might be utilized at rates
from 40% all the way up to 80%. We
projected income and expense fig
ures in each of these ranges against
three sets of ticket conditions: 66.6%
presold tickets, 33.3% walk-on tick
ets; 50% presold, 50% walk-on tick
ets; and 33.3% presold, 66.6% walk-on
tickets. We then prepared income
and expenses per boat per day for
each of the three departure points,
and from these produced a summary
projection of income that might be
anticipated for all services under
each of the 15 different sets of con
ditions we had postulated. From this
we are able to prepare projected
statements of income, profit and loss,
given any situation within the
ranges of possible condition we had
established (Figure 5).
This in turn gave us the break
even point for operations from each
of our three departure points. As
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suming that ticket sales would be
50% advance sales, 50% walk-on, our
figures indicated that the company
could break even on boat service
from two of its departure points
if boats only had 33% and 28% re
spectively of their passenger capac
ity occupied. The third departure
point showed that boats would have
to operate at 53% of capacity to
break even.
Since operations at only 40%
passenger capacity had been the
most pessimistic estimate we had
projected, it obviously looked as
though the company were on the
trail of what could be potentially
a very profitable operation. More
over, it was not only far safer than
the commuter run first envisaged;
it also promised a much higher rate
of profit.
It also, obviously, required a
much heavier amount of initial
capital. How much? Again our pro
jected cash flow showed the com
pany just how much money would
have to be on hand to finance the
initial months of preparation and
operation. If this amount were on
hand, the profitability of the opera
tion was assured—or as certain as
anything can be in an uncertain

world. Our checks of transportation
facilities
the World’s Fair, our
discovery that we could anticipate
a heavy return-trip load from the
Fair during the early morning hours
from Fair workers employed dur
ing the night—all these were extras,
as was the charter of one boat for
the entire summer by Time-Life,
Inc., and charter orders by dates
from several other concerns in the
New York area.
The hydrofoil feasibility study
was one in which our
became
so deeply engaged that we decided
early in the study to withdraw as
auditors for the company and act
part of the management itself.
Thus, we have designed the com
pany’s internal operating systems
and controls, but another firm will
do its annual audit.
However, the system we used—
the projection of figures for the fu
ture in terms of traditional account
ing statements, statements which
every businessman should be able
to understand—is, we believe, as re
liable and foolproof a method of
forecasting as can be found. And
we also believe—we know—that it
is a system which can be applied
better by an accountant than any
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Condensed Projected Statement of Income for a Twelve-Year Period
All Types of Service—Five Boats

Year

2nd Year

3rd Year

4th Year

5th Tear

$ xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$

xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$

xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$

xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$(XXXX)

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

Net Income/ (Loss)
Less: Net operating loss

$(XXXX)

$ xxxx
xxxx

$ xxxx

$ xxxx

$ xxxx

Taxable Income

$(XXXX)

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx
xxxx

$ xxxx

$ xxxx

$ xxxx

......

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$(XXXX)

$ xxxx

_$_xxxx __

$ xxxx

$ xxxx

Receipts:
Commuter service
Excursion service
Weekend charter
Off season” outside N. Y.
Total Receipts

Operating Costs and Expenses
Commuter
Excursion
Weekend
Off season”
Total Operating Costs and Expenses

Net Income/ (Loss)
Commuter
Excursion
Weekend
Off season”

Federal Income Tax
Less: Investment credit

Net Income Tax

Net Income After Tax

Figure 4

other type of management con
sultant, since it employs the same
terms and the same methods an
accountant uses in describing what
has happened in the past

We believe in it so completely
because we have been doing it for
years for our regular clients. We
had punched card equipment for
many years before we put in an
IBM 1401 computer in the fall of
1962. (We currently have an IBM
System 360 on order.) This made
it comparatively easy for us to ma
nipulate the standard data which
every accountant either has avail
able, or can get, to serve many man
agement purposes. In effect, we re
corded our client’s every transac
tion on punched cards. This gave us
the ability to produce any type of
information the client might re
quire or that we might feel he could
use. The computer increased the
speed with which we could pro
duce such information, and our ca
pacity for work. But the machines
in these instances only simplified a

job which any accountant can per
form, whether or not he has me
chanical equipment.
Everything we did in the hydro
foil feasibility study, for example,
could have been done with pencil
and paper. Much of it was done
that way. It was only at the point
where commuter operations were
ruled out, and the World’s Fair
operation suggested that we had
to do much of our computation on
the machine because the time span
in which we had to work was so
short.
Our equipment makes it possible
for us to furnish our clients with
whatever operating information
they need; we can serve as a man
agement information system, in
which any kind of breakdown or
analysis or projection can be sup
plied quickly and relatively easily.
But, if we did not have our ma
chines, we could still achieve the
same results by using a service bu
reau. It is the initial recording of
information in a form that permits
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machine manipulation that is im
portant.
We stress this because it offers
another advantage beyond the fact
that it permits any type of desired
data to be broken out and pre
sented to management. It also per
mits much closer control of the
plan for the future—the budget. If
any factor changes, if there is any
departure from anticipated figures,
the change can be entered in the
machine, and its probable effects
on all phases of company opera
tions can be reflected immediately.
Thus, the company can see all ef
fects of a change in one variable
almost immediately, and take what
ever corrective action seems neces
sary.
Some critics think of this as write
up work. It is—but it is write-up
work with a purpose—the purpose
being to give management the ex
act information it needs at the
earliest possible date to help it in
planning a safe and prosperous fu
ture under any circumstances.
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Condensed Projected Statement of Income for a Twelve-Year Period
All Types of Service—Five Boats
6th Year

7th Year

8th Year

9th Year

10th Year

11th Year

12th Year

$ xxxx
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ XXXX
xxxx
xxxx
xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx
xxxx
xxxx
xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

$ xxxx

__

$ xxxx

$ xxxx

Figure 4 (Continued)
5 (Below)
American Hydrofoil Lines, Inc.

Projection of Income—World’s Fair
Summary—East 26th Street
Hunt’s Point
Wall Street

Facts Presented

Passenger seats per boat
Number of days in opera
tion
Number of boats on run
Total passenger seats avail
able per day at 100%
Total round trip tickets avail
able per day at 100%
Round trip tickets to be
sold per day using the
above percentages
trip tickets to be
sold for 177 days
the above percentages

Gross Receipts
66.6% Presold round trips
33.3% Walk on

50% Presold round trips
50% Walk on

80%

70%

60%

50%

40%

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx
xxxx

xxxx
xxxx

xxxx
xxxx

xxxx
xxxx

xxxx
xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

Round Trip
Round
Tickets Amount Tickets

xxxx
xxxx

xxxx
xxxx

$xxxx
xxxx
$ xxxx

xxxx
xxxx

$xxxx
xxxx

xxxx
xxxx

$ xxxx

33.3% Presold round trips
66.6% Walk on

xxxx
xxxx

$xxxx
xxxx

$ xxxx

Published by eGrove, 1964
Trip Trip

Amount

Round Trip
Round
Tickets Amount Tickets

Round
Tickets

$xxxx xxxx
$xxxx xxxx $xxxx
xxxx xxxx
xxxx xxxx
xxxx
$ xxxx
_ $ xxxx
$ xxxx
$xxxx xxxx
xxxx xxxx
$xxxx

xxxx
xxxx

Amount

$xxxx xxxx
xxxx xxxx
$ xxxx

$xxxx xxxx
xxxx xxxx

$xxxx
xxxx

$xxxx xxxx
xxxx xxxx

$xxxx
xxxx

xxxx
xxxx

Amount
$xxxx
xxxx
$ xxxx

xxxx $xxxx
xxxx
xxxx
$xxxx$xxxx$xxxx

$ xxxx

$ xxxx

xxxx
xxxx

$xxxx
xxxx

$ xxxx
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what people are writing about

says in one volume an authorita
tive treatment of its entire field.”

BOOKS

The Encyclopedia of Manage
ment edited by Carl Heyel, Rein

hold Publishing Corporation, New
York, 1963. 1084 pages, $25.00.

In his foreword to this ambitious
volume, editor Carl Heyel states
the purpose of his book in these
terms:
“In essence, it is the ‘Great Books’
idea in the field of management, be
tween a single set of covers. It es

That, in a world where “manage
ment” embraces every sort of
knowledge from Monte Carlo
theory to personnel evaluation, is
quite an undertaking. But it is one
to which Mr. Heyel and the au
thorities who have contributed ar
ticles prove themselves more than
equal.
Aside from the completeness of
coverage, the pattern of the book
is extremely valuable. Although all
entries appear in strict alphabetical
order, the book also offers a core
reading program in which each in
dividual article is also classified by

category. Thus, an article can be
read by itself for spot information,
or it can be read in sequence in a
core program which attempts to
give the reader a quick introduc
tion to a specific management field.
There are 24 core programs covered
in the book, ranging from Basic
Management Sciences through In
dustrial Engineering and Systems
and Procedures.
Obviously, no one can become
expert in a field foreign to him sim
ply by pursuing such a necessarily
abbreviated reading program. But
he can develop an understanding
of the basic principles and concepts
of a whole area in an orderly and
controlled sequence. That is the


REVIEW EDITORS

Robert L. Dixon, University of Michigan, Ann Arbor
Leonard A. Doyle, University of California, Berkeley
Willard J. Graham, University of North Carolina, Chapel

In order to assure prompt and comprehensive coverage
of magazine articles dealing with management subjects,
Management Services has arranged with fifteen universi
ties offering the Ph.D. degree in accounting to have lead
ing magazines in the field reviewed on a continuing basis
by Ph.D. candidates under the guidance of the educators
listed, who serve as the review board for this department
of Management Services.

Dale S. Harwood, Jr., University of Oregon, Eugene
H. P. Holzer, University of Illinois, Urbana
Walter B. Meigs, University of Southern California, Los

Jim G. Ashburne, University of Texas, Austin
E. J. Blakely, University of Wisconsin, Madison
Thomas Burns, The Ohio State University, Columbus
on DeCoster, University of Washington, Seattle

John H. Myers, Northwestern University, Chicago
Carl L. Nelson, Columbia University, New York
Michael Schiff, New York University, New York
Rufus Wixon, University of Pennsylvania, Philadelphia
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Herbert E. Miller, Michigan State University, East
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of “reflections not research findings.
larger group. Both careers demand
goal of the book, and that it
: Management
Services,
Vol.
1,
No.
2,
May-June
1964
[whole
issue] are case studies, corpo
Its sources
knowledge, disciplined thinking,
achieves extremely well.
rate
histories, biographies, and per
analysis, objectivity, and communi
The articles themselves are ex
sonal observation.
cation of experience and standards.
cellent-comprehensive and read
The Managerial Mind does not
He
finds differences. There is
able. Moreover, many are followed
claim
to be a major contribution
more
“
tight-rope
walking
”
among
by a list of information references
knowledge.
It has little to offer the
conflicts
in
the
administrative
point
covering associations active in the
serious
student
of management. But
of
view.
Personal,
physical
elements
field, periodicals devoted to it, and
its
subject
is
one
in which there is
are
more
important.
Problems
are
authoritative texts, so that the
growing
interest.
It does offer a
messier, both in definition and in
reader who wishes to go into the
simple,
readable
introduction to
solution. The need for improvisation
subject in greater depth has the
that
subject
for
those
who want such
is greater.
information he needs for further
an
introduction,
probably
including
Thus, the professional making the
study.
R.M.S.
the
consultant
who
has
trouble
fol
shift to administration will have to
lowing
some
of
the
thought
proc
make some shifts in his thinking. He
The Managerial Mind by David
es of his clients andasthe account
will
have to be willing to judge and
W. Ewing, The Free Press of Glen
ant who has just assumed, or is
be
judged
by
imprecise
standards.
coe, a division of The Macmillan
about to assume, administrative
He cannot be a perfectionist; he
Company, New York, 1964, 210
duties for a company or within his
needs
a
willingness
to
gamble
on
pages, $5.95.
own practice.
L.S.
people and a high degree of tolera
This book is an attempt to iden
tion of waste, inefficiency, and out
tify attitudes that differentiate the
right failure. He must learn to value
administrator from the accountant,
rather than fear tensions in the or
lawyer, scientist, and man in the
ganization and use them to advance
MAGAZINES
street. Nothing in it will be new to
its interests. He will have to learn
Long-Range Planning—The Key
those who have kept up with the re
to teach.
to
Future Profits by John D. Sim
cent work of industrial sociologists.
Some of Mr. Ewing’s conclusions
mons
, The Texas CPA, July 1963,
For others, particularly the account
seem to apply to what he would con
pp.
17-24.
ant or consultant who is baffled by
sider “good” managers rather than
his clients’ or his own administrative
to managers in general. He says he
Management’s real need is for
responsibilities, it may provide a
is trying to interpret “the way ad
data that are pertinent a basis for
valuable orientation.
ministrators think, with no claim
managerial action—data specifically
that that way is necessarily the best
developed and presented for the pur
Many critics of management—and
one.” Nevertheless, it is clear from
pose of control and planning. Ac
many managers themselves—tend to
his discussion of creativity, con
countants generally pay only lip ser
look on administration as a function
formity, and manipulation that he
vice
to the concept of long-range
that is somehow inferior to those of
prefers democratic to authoritarian
planning. There are trends in indus
the entrepreneur and the profes
management, and that the managers
try which indicate that tomorrow’s
sional man, less creative, less de
he is describing have the same pref
day-to-day decisions and actions will
manding, less socially useful.
erence.
be made within the limitations set
The author, an editor of The Har
This bias shows up in statements
by today’s planning. Under such cir
vard Business Review and former
like these: “The administrative phi
cumstances, long-range profit plan
consultant, disagrees. He feels that
losophy is essentially liberal and
ning
is not only desirable but almost
management, which he defines as
democratic. . . . The man with a
mandatory.
getting work done through other
managerial mind is full of hesitancy
people, has a strong set of its own
Long-range planning results in a
to manipulate employees or intrude
values and assumptions for which,
program comprising (a) perform
into their personalities.... His pref
despite certain shortcomings, there
ance objectives, (b) policies to gov
erence is to manage by assigning
is no need to apologize. In this book,
jobs, while leaving methods and
ern future actions, and (c) plans for
partly for the guidance of account
achieving objectives. The long-range
motivations up to the people per
ants, engineers, and other profes
forming them.”
objectives of management must be
sionals who find themselves edging
Other conclusions are far from
expressed in terms of growth rates,
into management or dealing with
original. It will hardly come
a
profit levels, markets, products, divi
the managerial mind as consultants,
surprise to those who know some
dends, and future expansion financ
he tries to delineate these attitudes.
thing about the administrative way
ing, as affected by the length of the
Mr. Ewing finds many similarities
of life that “the most important fea
long-range planning period. The
between the administrator’s way of
ture of the managerial mind is its
plans for achieving objectives must
thinking and that of the professional
commitment to the life and growth
consider such areas as long-range
man. Personal interests must be
of the organization.” But then, as its
economic forecasting, organization
subordinated to the interests of a
author emphasizes, this book is one
and facilities planning, capital
Published by eGrove, 1964
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be more
must
question what
it can
about Vol.to1 [1964],
budgeting,Management
long-range cash
forecast

Services:
A Magazine
of Planning,
Systems,
anddo
Controls,
No. precise,
2, Art. 11 although the
most difficult to understand. But re
cost to insure a fair profit.
ing, and expense budgeting. When
gardless of methods used, the busi
3. When discussing direct costing
all the areas are brought together
ness should follow up investment de
vs. absorption costing, emphasis
they should provide a projection and
cisions by determining the realized
should be placed on the value to be
measuring of financial results over
rate
of return—preferably on a sam
derived
from
using
the
techniques
—
the planning period which is consis
pling
basis—so that the estimated
not
on
the
techniques
themselves.
tent with the annual budget for the
rates
of
return will tend to approach
While
direct
costing
is
particularly
current year. The projection is a
actual.
valuable
as
a
means
of
measuring
management performance standard
profit-volume relationships (given a
and a basis for measuring the ade
The author’s conclusion consists
selling price), it is inherently not
quacy
each year’s budget as it is
of
a list of the “Ten Command
particularly helpful in establishing
prepared. No new techniques are
ments
” of good cost control, which
the selling price of a product. Stand
required for long-range planning
are
from
Cost Controls for Industry
ards can be used in either direct
and control. What is required is a
written by an associate (complete
costing or absorption costing.
thorough and comprehensive ap
citation not given), and which is
4. With regard to analysis of vari
proach—for large-scale planning de
selectively quoted as follows: (1)
ation in a standard cost system, one
mands the fullest co-ordination of
Control All Costs, Not Just a Seg
should often ask himself if the vari
corporate resources in order to
ment; (2) Summarize the Major
ances are meaningful to the person
achieve results.
Elements of Cost First (restrain the
in management who must take the
Edward L. Summers
temptation
to show how much in
action.
Every
effort
should
be
made
The University of Texas
formation is available); (3) Recov
to translate dollar variability into
er the Overhead by the Nature of
units which are the most significant
The Role of Standards for Cost
the
Process (be on the alert for in
to
the
reader,
e.g.,
labor
hours
for
Control and Pricing by T. J. Dig
correct
overhead recovery, make
shop
foremen.
gory, Cost and Management, Janu
certain
first
that the proper base is
5.
Although
accountants
may
un
ary 1964.
being used); (4) Do NOT Expect
derstand the significance of a volume
The author feels that many per
variation from a flexible budget
the Customer to Pay for an Ineffi
sons become so preoccupied with
standard, many executives are un
cient Operation.
the “trees” of techniques that they
aware of its significance, and ac
James Wesley Deskins, CPA
overlook the “forest” of the under
The University of Texas
countants should attempt to educate
lying purpose of costing and cost
them to its usefulness. The author
control. This article points out the
also urges accountants not to “grind
Modern Marketing and the Ac
purpose of some principal tech
out” variances, but to report vari
countant by Bruce E. Mallen and
niques in the hope that this re-em
ances that an individual charged
Stephen D. S
, Cost and Man
phasis will improve the application
with responsibility can do something
agement, February 1964.
of the technique in dynamic busi
about, i.e., take pains to use the
This article brings to the attention
ness situations.
most relevant standards.
of the accountant the almost total
6. Charts and graphs must be
T. J. Diggory re-emphasizes the
lack of accounting applications to
used
only when they clarify an
purposes of eight major costing and
marketing problems. In attacking
otherwise involved set of relation
cost control techniques. These are:
the topic, the authors discuss the
ships or when another dimension is
nature and importance of marketing,
required (for example, trend). They
1. The function of predetermined
marketing research, sales analysis,
are especially useful in connection
standards is to act
a continual
distribution cost accounting, cost
with breakeven analysis.
spur to management to keep per
analysis, cost control, and other per
formance and cost in line. Compari
7. The limitations of inductive
tinent areas. The article concludes
statistical techniques, which are
sons with predetermined standards
with a bibliography of eight items
based on the theory of probability
are more effective than comparisons
on distribution costs and related
with data from a given past time
(as opposed to “descriptive statis
marketing cost problems.
period.
tics” ), should be understood by
2. Costs and prices are inextrica
those who compile them and by
The authors state the purpose of
bly related concepts. In merchandis
those who use them. However, those
the article is “to show the impor
familiar with them should be ready
ing a product, a business will first
tance of marketing in Canadian bus
estimate its cost to buy or manufac
to apply them where they assist in
iness and to describe the potential
ture; second, it will accumulate and
controlling costs or determining fu
role of the accountant in providing
ture courses of action.
compare its actual costs with its esti
assistance to the marketing execu
mates (or standards); and, finally,
8. Among the different methods
tive . . .” They describe the function
it will relate its cost experience to
of calculating rate of return on in
of marketing in a free and expand
the market price. If this last com
vestment, the “present value” (dis
ing economy, and indicate that mar
parison is unfavorable, the business
counted cash flow) method appears
keting costs are very significant in
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dict issue]
observed behavior adequately,
prevent
evaluate .1964
. . [whole
relation to total product cost,
and
: Management
Services,troublespots,
Vol. 1, No. 2, May-June
and thus to earn an additional proof
performance and facilitate control
yet are subject to less analysis and
of its validity.
and the assignment of responsibili
control than production costs. The
The goal of the decision maker
ties.”
article implies that the accountant
must be a part of the process. It de
The article suffers in that the ma
can assist in marketing research by
termines the tests to be applied to
terial is excessively broad, general
providing necessary information
the information. These tests com
and
elementary.
A
person
with
a
such sales statistics, which can be
prise
a complex “net” whose inter
basic
understanding
of
cost
account
used to analyze the weaknesses and
connections
must be known exactly
ing,
marketing,
and
management
strengths of the marketing organiza
in
order
for
behavior to be deter
would
find
the
article
to
be
light
tion.
mined.
This
is
a formidable under
reading
but
not
informative.
The accountant, according to the
taking,
especially
human decision
G
ordon
L.
N
ielsen
,
CPA
authors, should be very familiar
systems
are
probabilistic,
rather
The University of Texas
with how the marketing man thinks
than deterministic as the authors
and acts, the nature of his problems
seem to assume. Also, humans are
Theory and Method in the Ex
and the information he needs for
often known to act irrationally and
ploration of Human Decision Be
planning, directing, and controlling
havior by Geoffrey P. E. Clark
in contradiction to their supposed
marketing activities. The progress
goals. This may not invalidate the
son and William F. Pounds. In
made in cost accounting for the pro
dustrial Management Review, MIT,
theory, but it can definitely compli
duction function is cited as being
Fall 1963.
cate the testing.
analogous with the co-operation be
Nevertheless, the theory does of
tween accountants and production
A provocative article on the
fer
a framework upon which models
men.
theory of predicting the behavior of
for
specific applications in predict
One cannot dispute the writers’
individuals and organizations by
ing
rational behavior may be built.
assertion that there is a significant
programing computers to emulate
An
example of a portfolio selec
need for distribution cost account
human “think” processes.
tion
process
illustrates the abstract
ing and that some analysis of all
If
the
process
by
which
humans
discussion:
Memory
storage con
marketing costs is essential in order
reach
decisions
can
be
precisely
de
tains
data
on
the
attributes
of com
to perform the ordinary functions of
scribed,
it
should
be
possible
to
pre
panies,
the
industry,
and
the
econ
management effectively.
dict the behavior of individuals and
omy. Processing involves creating
In short but rather good exhibit
of organizations. The authors at
ratios and indices to judge relative
and discussion, two approaches to
tempt to outline a theory that should
performance and formulating the
analyzing product profitability, “net
be a fruitful beginning for this enor
appropriate investment policy. It
profit” and “contributed margin,”
mously complex but highly intri
also includes the sifting of the data
are compared to absorption and di
guing task. While the reading is
through the discrimination net ac
rect costing techniques, and the situ
heavy because of the abstract
cording to the investment policy.
ations in which each present their
nature of the bulk of the article,
Decision rules are employed to de
greatest advantages are summar
and also because of the need for a
cide how many shares of each secur
ized.
new vocabulary, it is consistently
ity to purchase. The model was
The article is most notable for the
interesting
and
informative.
tested in an actual computer run by
enumeration of five prime elements
For
purposes
of
problem
solving,
a
discriminating procedure called
of a system of control and the three
the
decision
maker
is
considered
to
Turing
’s Test, in which the com
main devices of the accountant in
be
composed
of
memory
storage,
in
puter
was
programed to perform a
maintaining an information system
formation
processing
facilities,
and
form of “thinking.” The results in
to make control possible. The latter
a set of decision rules. It is assumed
dicated that the theory in this case
are given as budgets, standards and
that each step in the process can be
could very closely predict the be
reports, while the former include:
described in mechanical terms. The
havior of a trust
in selecting
theory is general in that the process
a portfolio, since both the human
1. Formulation of a plan of action
ing rules are independent of the
and the computer went through
2. Determination of standards
subject matter held by the memory.
similar decision processes.
3. Development of an information
In order to perform any empirical
Since such a summary cannot do
system
test, only parameter values and de
justice to this intricate topic, it is
4. Analysis of variances
cision rules in specific terms need
recommended that those who are
5. The taking of corrective action
to be supplied. Testing is usually
concerned with problem solving—
After listing the limitations of dis
performed with the aid of an elec
and who isn’t?—read the article and
tribution cost accounting as high
tronic computer. When the results
some of the references mentioned at
cost, difficulty of measurement, and
obtained by the process programed
the end. While only a beginning has
on the computer are consistent with
lack of trained personnel, the au
been made here, especially with em
those obtained from the human sub
thors conclude that “distribution
pirical testing, the theory appears
ject, the theory is considered to pre
cost accounting can .. . pinpoint and
susceptible to further model devel
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lustrative
example,
when they de
Management
A Magazine
and Controls,
1 [1964], No.
2, Art. 11
sis, of
thePlanning,
use of Systems,
the expected
utility Vol.
opment and
research Services:
and offers
velop separate models for each of
model requires that estimates of
promise
greater insights into the
the groups.
conditional probabilities be made.
human mind.
Two certainty equivalent models
Messrs. Cramer and Smith predict
Joe Wilkinson
—one for the research department
that these will be extremely difficult
University of Oregon
and one for manufacturing—were
for management to make. They
Decision Models for the Selection
constructed from the data gathered
argue that the certainty equivalent
of Research Projects by Robert
from the standard gambles. The
model provides a far more con
H. Cramer and arnard E. Smith
,
model for the manufacturing de
venient procedure for evaluating de

The Engineering Economist, Winter
partment was developed from a cor
pendent projects, since the depend
1964.
relation analysis of the mean and
ency between projects can be esti
variance of the gamble at indiffer
mated in terms of a correlation co
A lucid presentation of the prob
ence.2 The model for the research
efficient. In the authors’ opinion,
lems involved in evaluating research
department
differed from that of the
management will have less difficulty
proposals and a suggested method
manufacturing
department, since
estimating the correlation coefficient
for the analyst to follow in ap
the research responses were affected
than the conditional probabilities.
proaching these problems.
by the proportion of total research
Messrs. Cramer and Smith discuss
Robert H. Cramer and Barnard E.
funds that would have to be in
construction of the utility function
Smith discuss the need to consider
vested in the project under review.
required by the expected utility or
risk in evaluating research projects
Thus, the model for the manufactur
certainty equivalent model and cite
and caution against the use of ex
ing department was found to be a
their own experience in constructing
pected monetary value
the mea
function of the mean and variance
separate utility functions for pro
sure of merit in evaluating research
of the gamble at indifference, and
duction and research managers by
projects and point out that “only at
the model for research was found to
interviewing a limited number of re
the lowest level of research activity
be a function of the mean and vari
search and manufacturing execu
are the expenses and rewards so
ance of the gamble at indifference
tives of a leading U.S. corporation.
modest that the loss of the entire in
and the proportion of total funds
The interview technique used by
vestment would be viewed
no
that would have to be invested in
the authors was based on the stan
more important than an equivalent
the project.
dard gamble and the questions were
gain. While $100 might well be
Attempts to correlate individual
styled after the procedure employed
spent for a 20 per cent chance at
responses within the two depart
by C. Jackson Grayson, Jr.1 Re
$1,000, a $100,000 research proposal
ments resulted in widely scattered
sponses from the standard gamble
might be rejected even if it were
data. Because of the lack of correla
questionnaire are tabulated in the
viewed as leading to a $1 million
tion between responses within de
body of the report.
payoff with a 20 per cent chance of
partments, Messrs. Cramer and
Analysis of the interview data
success. This is strictly not in accord
Smith developed their models by
showed that the responses of the re
with the decision procedures based
averaging the means and variances
search executives differed consider
on expected monetary value.”
within the departments. Therefore,
ably from those of the manufactur
The analyst, accordingly, in his
the two models developed by the
ing executives. Messrs. Cramer and
evaluation of most research projects,
authors are best described
repre
Smith note that “intuition suggests
must face the fact that management
that the manufacturing executive
senting the average consensus of the
does not view all risky dollars as
departments.
would be more interested in small
having a constant value, and there
but sure propositions while research
It is important to note that, at the
fore must take into account the util
executives would have less fear of
present state of the art, the authors
ity of money. Of the several meth
loss and would be more willing to
cannot justify the averaging tech
ods of dealing with risk, the authors
take the long shot.” They correctly
nique on the basis of theory or em
recommend that expected utility or
point out that joint action by groups
pirical research. About
that one
certainty equivalents be used as the
of manufacturing and research ex
can do is to recognize that the tech
measure of merit in evaluation work.
ecutives would be difficult if the
nique is a practical expedient and
Of the two methods, the authors
utility functions of the two groups
that there is no proof that a “group
favor the certainty equivalent model
differ significantly and suggest that
consensus” will be reached by aver
for the selection of research projects,
agreement on a single utility func
since, in their opinion, the model is
2The mean and variance of the gamble
tion might resolve some of this diffi
at indifference are given by:
best suited for handling dependent
culty. However, they do not elabor
projects, i.e., the case where the
ate on this remark and for practical
= Gp + L (1—p)
a2 = p (1-p) (G-L)2
benefits of the first project selected
purposes bypass the issue in the il
are affected by the decision or de
Where
cisions made on a related project or
p = indifference probability of
1Grayson, Jr., C. Jackson, Decisions Un
projects. When dependent projects
der Uncertainty, Harvard Business School
gaining, G
are involved in the portfolio analy
Press, Boston, 1960.
1—p = probability of losing, L
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aging the opinions of each: Management
of the
erations
analysis
work
measure
helpful
in making cost reductions
members of the group. Because of
ment in the office practical and de
rapidly and in decreasing delay
sirable.
the lack of knowledge concerning
times.
In operations analysis, each de
the propriety of averaging the
Time analysis is a yardstick meth
partment is taken in turn and its
od used for setting standard times
means and variances of individual

on variable type work. The time
activities are examined in detail. All
responses, it seems best to proceed
unnecessary
activities
are
eliminated
that an operation should take is esti
with caution before applying the
technique in a given situation.
and those remaining are examined
mated by a supervisor or an analyst,
for improvements, short cuts, and
or both together, and this becomes
The article is well worth consid
other expense-saving possibilities
the standard time allowed. Efficien
eration since it suggests a rational
before being incorporated into a rec
cy or productivity reports can then
approach to the problem of evaluat
ommended procedure. As a result,
be prepared by comparing the ac
ing the various research proposals
some activities may be transferred
tual time spent with the standard
that are presented by the staff
to other departments in order to ob
time allowed.
throughout the year. Because of the
tain the maximum over-all improve
Standards derived from work
article’s clear presentation of prin
ment and economy. Finally, work
measurement help in the areas of
ciples, the practitioner should be
loads and work flows for each de
manpower assignment and variable
able to develop some worthwhile in
partment are identified and ana
budgeting. Knowledge of standard
sights into the problems involved in
operating times makes it easier to
lyzed.
evaluating research proposals and
Work measurement can now be
determine the personnel require
an understanding of the approach
applied to the work load for each
ments for any department or section
that a static model would take to
department to determine the num
in advance. The preparation of vari
ward resolving these problems.
able budgets requires that the vol
ber and qualifications of the people
Joseph F. Schirger
needed to handle it efficiently. Work
ume of work handled be expressed
New York University
measurement can be accomplished
in terms of standard units in order
Stretching Your Clerical Dollar
through time and motion studies,
to determine the standard cost al
by Robert Beyer, Administrative
predetermined time standards, work
lowed. The variable budget reports
Management, February 1964.
sampling and operation time analy
compare the actual cost with the
standard cost allowed and permit
sis.
Application of work measurement
variances
between the two to be
Time
and
motion
study
is
applied
techniques such as time and motion
traced
to
their
sources.
to
a
particular
task
to
determine
studies and work sampling to cleri
Operations
analysis and work
how
the
task
should
be
performed
cal work, an area which has been
and
how
long
it
should
take.
Motion
measurement
techniques
can be ap
neglected by operations analysis,
plied
by
someone
within
the
firm or
study,
which
should
come
first,
is
will result in improved efficiency
by
an
outside
consultant.
The
author
necessary
to
establish
the
best
se
and lowered costs.
quence and co-ordination of mo
concludes the article with a few
In the past, scientific work meas
tions. Time study, in turn, deter
words of advice and caution for each
urement and control techniques
eventuality.
mines the standard time for per
have not been widely applied to of
forming the task in the standard
This article sets forth techniques
fice work. The main reason for this
method.
which can be used to obtain more
lies in the very nature of the work.
Predetermined time systems are
efficient operations at lower costs in
For example, office work lacks re
based on the idea that to find the
the area of clerical work. It points
petitiveness; frequently one worker
time required for a particular oper
up the need for determining more
processes several kinds of work
ation, it is only necessary to break
scientifically the level of productiv
units, and even like work units re
it down into its elementary motions,
ity that should be considered satis
quire different amounts of time and
find the predetermined standard
factory for each activity. It discusses
are difficult to measure.
time for each, and add these times
some of the techniques of operations
The author claims that no definite
together. Predetermined time sys
analysis and work measurement and
or permanent improvement is ever
tems, which have been in extensive
how they are applied. By indicating
made in any kind of work until
use for only fifteen years, are used
what can be done, the article should
scientific measurement is applied to
primarily for setting standard times
stimulate those responsible for the
establish the time requirements of
with limited use of a stopwatch. In
planning and control of office work
work loads and to set standard oper
recent years they have been extend
to find out more about these tech
ating times for measuring perform
ed to less repetitive work.
niques and their uses.
ance and for planning operations. In
Work sampling is based on the
However, the author neglects a
addition, functions and services
observation, through random sam
most important aspect of the prob
must be examined to ensure that a
pling, of activities performed by in
lem, namely: the effects that the in
business gets the most for its clerical
dividuals. It provides an estimate of
troduction of work measurement
costs. New methods have been de
the amount of time spent on various
and work standards will have on
veloped which make the use of op
functions or tasks. It is particularly
clerical employees. How will indi
Published by eGrove, 1964






63 65

knowledge
it takes
to achieve
a sale Vol.
cost
of keeping
victuals and
groups react
to Athe
Management
Services:
Magazine
of Planning,
Systems,
and Controls,
1 [1964],
No. 2,him
Art. on
11 the road and
and how long it takes to make a
the direct costs of the goods he sells.
change? What will happen to the
His contribution to the company
sale
morale
the office force? What
3. Determining the extent of guid
profits is the residual figure.
about employee motivation? In re
ance needed to direct the salesman
cent years many studies have been
Shimon Magen
made and much has been written in
New York University
this area by the behavioral scientists.
The distinguishing feature of the
plan is the “Factored Sales Formu
Most employees at the lower levels
PERT—Accounting for Dynamic
in an organization have a natural
la,” a procedure whereby the differ
Management by Thomas H. Wil
ent product groups are assigned a
resistance to change. An awareness
liams, The Texas Certified Public
factor or a multiplier to ensure “that
of the impact of change upon people
Accountant, XXXVI (November
is essential if the office manager is
those items which are difficult to sell
1963), pp. 9-14, 34.
receive a heavy weighting and those
to achieve all the benefits available
The basic element of PERT is net
through such programs.
which are easy to sell receive a re
work analysis. This article briefly
Arthur V. Corr
duced weighting. This sales factor
outlines the underlying concepts of
New York University
ing provision gives equal incentive
PERT and examines the manner in
to the salesmen to market any of the
which it can be utilized to improve
Salesmen
Compensation
at
items in the line.”
the decision making process. The
The factoring formula was deter
United Shoe Machinery Corpora
mathematical analysis associated
tion by Cameron D , Sales Man
mined after a study of actual sales
with the technique is emphasized,
agement, February 7, 1964.
situations had been made and the
and the vehicle development net
following factors noted:
work presented shows how the
How successful salesmen com
PERT technique requires a clear
pensation plan was formulated,
1. The amount of time required
outline of the activities that must be
what its objectives are, and how it
for a customer call
undertaken and of the events that
works.
2. How many calls per day a
must occur before the end objective
salesman selling one product can
Mr. Cameron describes the USM
of awarding a contract is reached.
make
compensation plan which has been
Some of the special meanings
3. The number of calls which
operating successfully since it was
terminology
associated with PERT
must be made before a sale is con
introduced about six years ago. The
such
as
“
event,
” “activity,” “critical
summated
plan had been introduced after the
path,
”
etc.,
are
discussed to the de
company diversified into other in
gree
necessary
to make the article
Each product line was then
dustrial lines besides shoe manufac
meaningful. Necessary equations
ranked according to difficulty of sell
turing equipment. It is based on the
relative to expected values and vari
ing. The median group was assigned
logic that salesman compensation
ances to be used in connection with
a rank of one hundred; a group of
should be a function of the commod
the probability aspects of the PERT
items considered more difficult to
ity sold, and the amount of effort
technique are presented. Probability
sell was given a higher rank, such as
that goes into making that sale.
theory based on the normal curve is
one hundred and fifty; and groups
The three main advantages of the
applicable to expected completion
easier to market were weighted
plan are:
times as well
both positive and
sixty. Then the weighting formula
negative
event
slack
—the difference
was
developed.
In
short,
the
prin
1. It attracts and holds the caliber
between
the
latest
completion
date
cipal determinant of the salesmans
of salesmen needed and, at the
and
the
expected
completion
date.
effort and his reward was the mea
same time, keeps total sales
Mr. Williams concludes that ac
surement of difficulty in selling an
penses in line
countants
must remain attentive to
item.
2. It has sufficient flexibility to
innovations
such as PERT if they
It seems, however, that a major
allow for a rapidly growing sales
are
to
preserve
their increasingly im
ingredient in the formula was omit
force which would require frequent
portant
status
as members
the
ted. Although the qualitative factors
territorial changes and is able to ac
management
team.
To
the
extent
in building the formula are certainly
commodate new product lines
that PERT motivates further re
relevant in judging the performance
3. It provides equal incentive to
search on, and subsequent develop
and determining the compensation
sell each product line
ment of new, sufficiently flexible ac
of salesmen, the quantitative profit
counting systems, it may contribute
factors are equally and perhaps
In its preparation, the consulting
more to accountancy and manage
more relevant. The contribution of
firm which engineered the plan fol
ment than the actual expertise that
each salesman (commonly called
lowed these key steps:
will be derived from use of this
the variable margin) should have
particular quantitive technique.
been included. This margin shows
1. A careful analysis of the selling
Wilbur R. Ross, CPA
the results of the salesman’s effort in
process
The University of Texas
his own territory, compared with the
2. Determining the effort and
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HERE’S MUCH MORE TO COME
T

This issue OF management services represents but a single example of the
continuing service which the magazine promises to perform in the de

manding and critically important areas of business planning, systems and
controls.

Management Services will serve—in the most authoritative way possible—
the interests and responsibilities of every accountant in public practice, gov

ernment or industry; every management consultant; and every executive who

must provide top management with the information and tools needed for de
cision making and the effective control of operations.

You have seen clear evidence of this in the current issue . . . and you may

be confident that this will be true of every issue to come.
We look forward to sending you Management Services regularly.
We also hope you will consider the extent to which the magazine can
benefit other members of your firm, your business associates, or your clients’

management personnel. You will be doing them—and us—an important service
by bringing Management Services to their attention.

SUBSCRIPTION RATES
ONE YEAR $7.50

THREE YEARS $20.00

No additional charge made for subscriptions
mailed to points outside of the United States.

published every two months by the

American Institute of Certified Public Accountants

Published by eGrove, 1964
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Count the corporation presidents
They haven’t the title yet, but management’s future
leaders
in groups like this today. A recent execu
tive survey made of 100 manufacturing businesses
scored the point. It revealed that
the 200 top ex
ecutives 86% were college-educated.
Management is indebted
college in a broader
sense, too. The college-educated mind gives us,
a nation, the brainpower, the vision, the mental
stature and moral stamina that leadership calls for
in today’s world.

This helps hold our world place in science and in
vention, business and industry, payrolls and living
COUNCIL FOR
FINANCIAL
AID TO

standards and influence in world affairs.
But educated manpower comes high, and the cost
isn’t getting lower. Higher education cannot, by it
self, provide the facilities to maintain quality educa
tion. Colleges need libraries, classrooms, laboratory
facilities and competent teachers.

If we are intent about keeping our lead, we must see
it our colleges have the equipment and personnel
they need.
College is business’ best friend —support the col
lege of your choice.

Published as a public service in cooperation with
The Advertising Council and The Council for Financial Aid to Education.

EDUCATION
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